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0 | L P E P P E RM INT (U.S. P.) Especially recommended for use where the very 


HIGHEST QUALITY TWICE RECTIFIED OIL fine peppermint taste and aroma, absolutely free 
from the weedy and haylike character present in 
ordinary oils, is desired. Useful where low 


OIL SPEAR MINT (nN. F.) alcoholic strength is necessary; very soluble. 


About three times strength of Natural Oil. 
FINEST SELECTION OF NATURAL OIL " 


Our new Catalog/Price List is available 
upon receipt of request on your business 
stationery. Please give your Name and 
Title to insure prompt delivery. 
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CONTINENTAL SCIENTISTS WHO WORK FOR YOU 


THE CHEMIST 


When packaging developments hinge on chemistry 
Continental customers get them first 


All matter is composed of elements — usually two or 
more of them in a molecule or compound. Through 
chemical science, man can isolate the elements, then 
combine, rearrange or transform them for new useful- 
ness. That is why the chemist is an indispensable man 
on the scientific team at Continental’s big new Metal 
Division Research and Development Center. 

On behalf of canners, Continental chemists formulate 
coatings and sealing compounds to protect metal-packed 
products against changes in color or flavor. They study 
relationships in the chemical and physical behavior of 
these substances, break them down into their constitu- 
ents, and determine their extractability by the product. 


Utilizing controlled temperature facilities which range 
from —40°F. to +130°F., they conduct extensive storage 
tests to determine container-product compatibility. High 
polymer chemistry is emphasized in a current project to 
develop adhesives for cemented side seam cans that will 
withstand high temperature processing, while electro- 
chemistry is being utilized to determine the corrosiveness 
of products and develop techniques to eliminate the cor- 
rosion problem. 

Few canners could maintain the elaborate and expen- 
sive equipment available to Continental chemists. But 
this equipment and the know-how that goes with it are 
always working for you as a Continental customer. 


stern Division: 100 E. 42nd Street, New York 17 


Canadian Division: 5595 Pare St,, Montreal, Que. 


(€ CONTINENTAL CAN COMPANY | 


Cuban Office: Apartado 1709, Havana, Cuba 
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RESEARCH 
OF DEPTH AND IMAGINATION 


Working in the favorable atmosphere of pure 
research and practical application, Firmenich has 
made imaginative and substantial contributions 

to the field of flavor. By isolation, identification and 
synthetization, precise and potent flavors, 
possessing all the desirable organoleptic qualities of 
the originals, have been achieved. By new and 
exclusive techniques, these materials are now 


FIRMENICH INCORPORATED 


250 WEST 16TH STREET, NEW YORK 11 
FIRMENICH OF CANADA, LIMITED, 

346 WALLACE AVENUE, TORONTO 

CHICAGO OF FICE: 612 NORTH MICHIGAN AVENUE 
LOS ANGELES, 1756 MALCOLM AVENUE 

GENEVA Paris LONDON 


also available in powder form to give further 
application in flavoring. The depth of Firmenich 
research is evidenced in the award of the 

Nobel Prize and four medals administered by the 


American Chemical Society. The originality of 


Firmenich research has been shared with fellow 
scientists in more than 300 technical papers. Firmenich 
technicians are highly qualified to assist you in the 
use of Firmenich flavors in developing new products, 
in giving fresh appeal to those long established. 
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THE TECHNICAL ARTICLES IN BRIEF 


Maine sardine 
production control 


Appert Award Address 


Integration of organized food technology into a system 
for Maine sardine production control. Berton S. Clark. 


The research and quality control program of the Maine 
Sardine Industry is described. Legislative action estab- 
lished the Maine Sardine Council and also provided a per 
case tax on all canners to finance the project. A grading 
procedure to measure the quality of the produet was set 
up. A challenging research problem confronted the Coun- 
cil; namely, to find the cause of low quality in some of the 
product. Loss ot quality was traced to protein loss caused 
by chemical changes in the flesh. By reducing the brine 
storage time and holding the storage tanks at 45° F., or 
lower, maximum quality levels were attained. (See page 


289. ) 


Bacteriology Chicken pies 
Methods of detection and effect of freezing on the micro- 
flora of chicken pies. Mary Jeanne Fanelli and John C, 
Ayres. 


Incidence and kinds of microorganisms isolated from un 
frozen and frozen commercially prepared chicken pies 
were investigated. Samples were obtained directly from 
3 commercial processors of chieken pot piles in the un 
frozen and frozen state. Several media were compared 
for the determination of total aerobic counts, coliforms, 
milerococel and feeal streptococci; also organisms growing 
anaerobically as well as yeasts and molds were enumer- 
ated. The effect of freezing on the incidence of micro 
organisms was determined. Significant differences in 
numbers of organisms of all types recovered from sam 
ples obtained from different sources were observed; how 
ever, no significant differences were found in the total 
number and kinds of organisms isolated either on tryp 
tone glucose extract agar or on trypticase soy agar incu 
bated at 15°C. or at 30° C. Gram negative, short, non 
sporeforming rods, Gram positive cocci, and yeasts were 
the principal kinds of organisms isolated. Larger num 
bers of coliforms were recovered from violet red bile 
agar than from lactose broth—brilliant green bile 2% 
broth, lauryl tryptose broth—brilliant green bile 2° 
broth, lactose broth—eosin methylene blue agar, or laury] 
tryptose broth—eosin methylene blue agar. Greater num 
bers of fecal streptococci were found using thallous acetate 
agar as a primary plating medium than in ozide dextrose 
broth—thallous acetate agar, BAGG broth—thallous acetate 
agar, azide dextrose broth—ethyl violet azide broth, or 
BAGG broth—ethy] violet ozide broth. Larger numbers of 
coagulase positive staphylococci were recovered in tellurite 
glycine agar than on Chapman-Stone medium. Approxi 
mately 92% of the organisms giving presumptive positive 
reactions on Chapman-Stone medium and 67% of those on 
tellurite glycine agar were coagulase positive, mannitol 
fermenting staphylococci. Total numbers of organisms in 
chicken pot pies were reduced by blast freezing. Freezing 


also reduced the incidence of fecal streptococei, staphylo- 
cocci, coliforms and yeasts and molds. Numbers of or- 
ganisms growing anaerobically were not affected by 


freezing. (See page 294.) 


Sweetness level, 
canned cherries 


Consumer preference 


Consumer preference of sweetness in sirup packed red 
sour pitted Montmorency cherries. K. G. Weckel, Paul 
Buck and William Beyer. 


Canned red sour pitted Montmorency cherries were pre- 
pared with various levels of sugar. Physical properties 
of the cherries were measured and preference values ob 
tained with a large random panel and a small select panel. 
It can be concluded from the results obtained that (a) the 
best level of sugar for r.s.p. cherries to be processed for 
dessert uses lies between 50 and 60% input sirup, (b) 
this level is equivalent to soluble solids to acid ratios of 
35 to 42, (¢) at this level the redness of the cherries is at 
its maximum and (d) preference values obtained with a 
small seleet group for such cherries are not as reliable as 
those obtained with a large random group. The relatively 
high degree of prererence obtained for these cherries at 
all levels of sugar suggests that cherries packed in sugar 
sirup would meet with considerable acceptance as dessert 


fruit. (See page 500, ) 


Color measurement Strawberry preserves 


Colorimetry of strawberry preserves. (i. Kk. Livingston, 


C. T. Tan and Z. Sabry. 


Samples of strawberry preserves, including sound com 
mercial samples as well as open-kettle cooked and 
vacuum-cooked samples exhibiting extreme variations in 
color, were analy zed Lo their pelargonidin 3 monogluco 
side pigment content, and 5-hydroxymethylfurfuralde 
hyde (HMF) content, and examined visually and by 
means of tristimulus colorimeters Significant correlations 


were obtained between visual ranking scores and pigment 

or pigment, HMF ratios. The most significant instrumen 
ay 

tal value was hue expressed as the tan function in the 


Hunter system. Samples showing values ranging from 
18.6 to 63.8 were considered acceptable by “u Visual panel, 
Samples having values below 47.0 were rejected as un 


acceptable. (See page 303. ) 


June Cover. A crew of Maine fishermen seining herring 


sardines) into a compact pocket for pumping aboard 
a factory carrier boat. The hose, just visible at the 
right, is attached to the boat’s pumps and sucks the 
fish into refrigerated holding bins at a rapid rate. 
Carrier boats transport from 500 to 2000 bushels a trip 
and trom catch to can it is usually only a matter of 


i few hours. Photograph, courtesy of Maine Sardine 
Couneil, 
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Reduce the cost of 
ANTIOXIDANT 
PROTECTION 


TAKAMINE 


Sodium Erythorbate™ 
and Erythorbic Acid 


The development of the isomers of Vitamin C offers food 
processors all the antioxidant advantages of L-ascorbic acid 
and sodium ascorbate at substantial savings. 

Take advantage of these valuable Takamine antioxidants 
in processing beer, carbonated and still beverages, canned 
and frozen vegetables, meat and fish. Takamine erythor- 
bates assure natural color, flavor and longer shelf life. 

If you have an oxidation problem, 
our Technical Service Department will 
be happy to assist you in its solution. 

Write for new booklet on the use of 
Takamine sodium erythorbate in food 
processing. 

*sodium isooscorbate 
It will TASTE better, LOOK better, SELL 
better with Takamine Products. 
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division of Miles Laboratories, Inc, 
Clifton, New Jersey 
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New product Simulated sausage 
Use of isolated soybean protein for non-meat simulated 
sausage products. I. Frankfurter and bologna types. 
Frank and 8. J. Cirele. 


A process has been developed for using edible isolated 
soybean protein as sole source of protein in all-vegetable 
products closely simulating frankfurter and bologna type 
sausages in appearance, flavor, texture, nutritional value, 
and other properties. Bland soy protein isolate offers the 
advantage of being a stable dry granular material which 
can be stored indefinitely. In processing into frankfurter 
type products, ice and curing are not necessary; smoking 
is optional; sanitary practice is simplified; and the 
process can be easily controlled to produce a uniform 
product with a composition chosen within rather wide 
limits. Effeets of different components and treatments on 
texture, color, flavor, moisture-holding capacity and fat- 
holding capacity are evaluated. Among the 
studied are: temperature, time and pH of processing; the 
effeet of various phosphates; the effect of protein particle 
size; and the effect of various flavoring agents. Equip 
ment required is found in most sausage plants, and ean 
be used with only a few alterations. (See page 307.) 


factors 


Tocopherol 
Effect on storage 
life of frozen pork 


supplementation 
of swine rations 


Effect of tocopherol supplementation of swine rations on 
the storage life of frozen pork. M. V. Zaehringer, S. V. 
Bring, C. A. Rickard, and W. P. Lehrer, Jr. 


Chops from swine fed either animal or plant protein, and 
0, 6, or 12 g. of a vitamin E feed supplement for a period 
of 2, 4, or 6 weeks, were analyzed fresh and after 3, 6, 9, 
and 12 months’ frozen storage. Feeding 12 g. of supple 
ment was more effective than 6 ¢. 

was more effective than either a 4- or a 2-week period in 
retarding peroxide development. TBA values varied in 
versely with the number of weeks the supplement was fed. 
Significant decreases in palatability scores were evident 
after 6 months of frozen storage, but significant differ- 
ences due to source of protein, period of supplementation, 


, and a 6-week period 


or amount of supplement were not demonstrated. (See 
page 313.) 


Microbiological evaluation Tomato products 


Factors involved in the interpretation of mold counts of 
tomato products. K. Vas, Ilona Fabri, Natalia Kutz, 
Agnes Lang, Tekla Orbanyi, and Gabriella Szabo. 


It was found that the frequency distribution of mold 
count figures obtained on the same puree sample is, 
generally, of the normal type. The amount of puree 
used for making the dilution is not critical, not at least 
in the range between 25 and 500 ¢. The differences be 
tween observers, although all analysts had long and 
common training, were quite obvious. The variance ot 
counting was evaluated and found te be considerably 
higher than could be expected on the basis of a binomial 
distribution. The problem of commercial acceptance of 
tomato products based on the Howard count is also dis- 
eussed. Owing to the large variance of counting, it 
appears that the producer has to pack a product of lower 
mold count than is set by limitation in order to be sure 
at a given level of probability that the product will be 
acceptable, (See page 318.) 
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Storage study Ham loaf, Italian rice, chicken 


Effect of freezer storage and variations in preparation on 
bacterial count, palatability and thiamine content of ham 
loaf, Italian rice, and chicken. Leeta ©. West, May C. 
Titus and Franees O. Van Duyne. 


Freshly prepared ham loaves, completely cooked Italian 
rice, and oven-fried chicken were considered more pala 
table than the samples prepared for serving after freezer 
storage. However, ham loaf mixture cooked after 2 
months’ freezer storage, partially or completely cooked 
Italian rice reheated after 2 months, and raw chicken 
breasts oven fried after 2 and 4 months were rated good. 
The precooked ham loaves and chicken were inferior in 
palatability to the samples frozen raw. No time was saved 
by precooking these products. The degree of doneness to 
which the rice in Italian rice was cooked had little effect 
on its palatability after freezer storage. Increasing the 
period of freezer storage from 2 to 4 months decreased 
the total scores of ham loaves, Italian rice, and fried 
chicken but the differences were significant in only half 
of the cases. Low plate counts were obtained for all 
cooked samples whether freshly prepared or cooked or 
reheated after freezer storage. Apparently, the products 
present no special bacteriological problems if satisfactory 
ingredients and procedures are used. Thiamine concen- 
trations and retentions, very similar to those in the 
freshly prepared products, were found in the pre- or 
postcooked samples after 2 months’ freezer storage. (See 
page 323.) 


Dehydration method Potato granules 


Improvement of potato granule quality by fluidized bed 
finish drying. Mabry T. Roby and Morris Simon. 


Fluidized bed finish drying of potato granules has pro 
vided a method of producing potato granules of better 
quality and of lower moisture level than was obtainable 
by various pneumatic drying processes. The surface of 
the fluidized bed finish drier is made up of porous refrae- 
tory plates through which heated air is passed into a bed 
of granules, partially dehydrated by pneumatic means, 
to moisture levels of 10-12%. The particle size of the 
potato granules permits their being moved as a fluid. 
Fluidizing air is thus used to transport heat to the 
granules and to remove water vapor from the system. At 
the same time, rapid and intimate contact with all indi- 
vidual particles is provided, thus guaranteeing excellent 
heat transter and moisture removal. As the velocity of 
the air is low, the action of the granules is gentle, mini- 
mizing impact damage. Beeause of the mixing action that 
occurs, particles tend to dry uniformly, and it is not 
necessary to apply heat in exeess of that actually neces- 
sary for evaporation of moisture. Therefore, the heat re- 
quirement is low, and the individual granules remain 
relatively cool until low moisture levels are reached. Con 
sumer preference and other analytical data obtained from 
a two-year storage study conducted at the Quartermaster 
Food & Container Institute for the Armed Forces indi- 
cate the superiority of fluidized bed finished dried potato 
granules over those pneumatically dried. The study en 
compassed potato granules pneumatically dried to 7% 
moisture, and fluidized bed finished dried to 7, 6, 5 and 
4% moisture, as well as two temperatures of storage. 


(See page 327.) 
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Viscosity modification 
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Nutritional supplementation 


Draw on Gunther's 
10 year experience 
in the development 
and manufacture 
of functional 
vegetable proteins. 
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with recently expanded 
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Beef from animals of 
different age 


Consumer preference 


Visual and eating preferences of consumer household 
panel for beef from animals of different age. Marilyn 
Dunsing. 


Visual and eating preferences for beef of different carcass 


age and grade were obtained from a consumer household 
panel by testing paired steaks either of identical grade 
and different carcass age or of different grade and dif- 
Eating preferences were significantly 


ferent carcass age. 
related to carcass age but not to grade. Eating prefer- 
ences consistently favored the younger carcass steaks and 


these preferences were much more pronounced for steaks 
from the sirloin than from the short loin cut. Visual 
preferences of panel members differed by wholesale eut; 


in general, older careass steaks were preferred for the 


short loin cut and younger carcass steaks for the sirloin 
cut. For more than four-fifths of the panel specifie visual 
evaluations of marbling and/or color were the same as the 


overall visual and eating qualities of the paired steaks, 
half of the panel indieated different preferences for the 
overall visual and eating qualities of the paired steaks, 
it would appear either that the 2 visual characteristies of 
marbling and color are inadequate to indicate desirable 
eating qualities or that panel members when selecting 
steaks are unable to judge the extent to which the 2 
characteristics are present. About three-fourths of the 
panel members had identical preferences for the overall 
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eating quality and for 2 or 3 of the specifie eating factors. 
Variability in responses, however, was much greater for 
the specific eating factors of taste, tenderness, and juici- 
ness than for the overall eating quality. Panel members 
having an overall eating preference for the younger car- 
cass steaks indicated a pronounced preference for the 
tenderness factor; those having an eating preference for 
the older careass steaks indicated stronger preferences 
for the 2 factors of taste and juiciness. Results suggest 
that panel members differed considerably in the relative 
importance which they attached to the specific factors in 
terms of providing eating satisfaction. (See page 332.) 


Quality-cvaluation Bee} 
Difference in eating quality factors of beef from 18- and 
30-month steers. Marion Simone, Floyd Carroll, and C. 0. 
Chichester. 


Laboratory panel evaluation of tenderness, juiciness 
and flavor factors in roasted beef from 18- and 30-month 
steers resulted in a significant effect of the age difference 
on the tenderness factor only. USDA grade variations 
within and between the 2 groups were significantly effective 
in the panel's seoring of “choice” grade cuts as higher in 
tenderness, juiciness, and flavor as compared to those 
from the good grade eareasses. Anterior location of the 
semimembranosus, adductor and longissimus dorsi wuscles 
resulted in higher quality levels of those factors evaluated 
than did posterior locations. Tenderness evaluation by 
measurement of the energy required to grind samples of 
cooked muscle was not as precise in measuring differences 
in tenderness as the panel scoring technique. Reflectance 
measurements of the raw, ground rectus femoris wuscle 
indicated a darker (lower Y value) meat from the 30 
month steers and trom the “choice” grade carcasses. The 
Y values were in agreement with the panel’s description 
of the color difference between the groups, i.e. the olde: 
and “choice” grade eareasses were darker or redder than 
the younger and “good” grade eareasses. (See page 337.) 


Dehydration Fruit and vegetable juices 
Factors affecting behavior of fruit and vegetable juices 
during vacuum drying. George K. Notter, J. Kb. Brekke, 
and D. H. Taylor. 


Successful production and recovery of fruit juice powders 
is, to a great extent, dependent upon establishing a suit 
uble porous structure in the product. This porous struc 
ture is desirable because it promotes drying, contributes 
to ease of removal from drying surfaces and has a strong 
influence on the rate of reconstitution of the finished 
product. Qualitative and quantitative composition of the 
fruit juices has a marked effect upon the production and 
maintenance of the desired porous structure during the 
vacuum drying process. Model systems were used to 
explore the effects of various components as determi 
native factors in promoting or inhibiting the formation 
of the porous structure during dehydration. Amounts of 
fructose, glucose, sucrose, invert sugar, citric acid, and 
pulp were varied and degree of effect on porous structure 
determined. Validity of conclusions drawn from model 
system experiments was tested by preparing and vacuum 
drying fruit juices with modified composition. (See page 
341.) 
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What is the fastest and most economical 
way to wash cans before labeling? How 
do you keep cans from rusting? 

These questions, which used to bother 
industry, have been answered in the 
research laboratories of the Calgon Com- 
pany. Finding no one answer, the men at 
Calgon have come up with a whole family 
of especially compounded detergents 
tailored to match water and operating 
conditions. 

For example, here’s what packers and 
canners have found out about one member 
of that family—Calgonite.® 
... It quickly solubilizes grease and dirt 

during washing. 

... It permits a quick rinse to flush away 
soiled wash water. 

... It helps keep machines free from scale 
and helps wash nozzles maintain their 
original capacity and pressure. 

All in all, Calgonite allows for the fastest, 

cleanest washing economically available 

in this vital area of industry. 


CAN 
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QUICKER 


BECAUSE 
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MEN 
CALGON 


Another Calgon chemical, Banox,® is 
used to condition water to prevent the 
rusting of tinned cans during water cook- 
ing or cooling. 

Your water problem—whether it be can 
cleaning or scale prevention or red water 
—may have a ready solution in the minds 
of the men at Calgon. Fill in the Question 
Box (use additional paper if necessary) 
Any question dealing with the use of water 
will be promptly answered. 


CALG @ Na COMPANY 


DIVISION OF MAGAN CHEMICALS & CONTROLS, INC 


HAGAN BUILDING, PITTSBURGH 3O, PA 
in Canada: Hagan Corporation (Canada) Limited, Toronto 


CALGON QUESTION BOX 


Calgon Company 
Room 701, Hagan Building 
Pittsburgh 30, Pennsylvania 


My question is 
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Penford High DE . 
Penford Regular (intermediate conversion) Pipa Veltose 165 


(regular conversion) 
(High conversion) 


Penford Low DE 


(Low conversion) 


P & F corn syrups span the spectrum 


Offices: New York, 750 Third Avenue « Atlanta, 1531 Marietta Blvd. + Iowa, Cedar Rapids ¢ California, San Francisco 
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Penick & Ford makes the syrup to fit the 
fruit .. . one that lets full, natural, fruit 
flavors blossom. And there are other con- 
siderations. 

In jams, jellies and preserves, P& F 
corn syrups prevent crystallization and 
lengthen shelf life. 

In canned fruit, they accelerate pene- 
tration into fruit tissues. 

In meat packing, they stabilize color 
and modify brash, salty flavor, and act as 
a binder in communited meats. 


In baking, they serve as a complete, 
fully-functional sweetener in yeast raised 
dough. 

A P&F technical service representa- 
tive can supply many interesting facts 
about corn syrups as humectants, anti- 
crystallizing agents, texturizers, binders, 
stabilizers, carriers, flavor transfer medi- 
ums, sweetness modifiers, and what these 
functions mean to your formulations. 

Simply call, write or wire any P&F 
office. 


PENICK & FORD, LTD. 
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What Food Technologists Do 
Characteristics of IFT Members ° 


Tue PROFILE of a composite Foop 
TECHNOLOGIST is well delineated in the tabulations de- 
rived from 3,892 information forms returned by LFT 
members during the period of September 1958 through 
January 1959. So large a sample of the membership 
should provide a reliable picture of the Institute of 
Food Technologists as a professional body, and the re- 
sults are herewith presented with a minimum of edi- 
torial interpretation in order to permit the reader to 
make his own evaluations. 

The data show a number of characteristics, some 
of which are rather surprising, others not. The IFT 
member, seen as a composite of all IFT members, 
is 75% or more engaged in work stemming directly 
from the food and packaging industries. He has 
tremendously broad contacts beyond the immediate 

"Based on tabulations of Gould, Gleiss & Benn, Ine. (Chi 
eago, Los Angeles, San Francisco) from a report entitled, ‘* A 


Special Presentation.’’ Submitted to the Institute of Food 
Technologists, February, 1959. 


Some things 
that 
food 
technologists 


do 


IFT membership group. He supervises about fifty 
employees (across-the-boards average). He is heavily 
engaged in product development, quality control, r 
search (46% ) and in technical services for customers. 

He deals with virtually every commodity imagin- 
able, from apples to yeast, but fruits and vegetables, 
meats, dairy products, cereal and baked products, 
food additives and ingredients are his major commod- 
ity concerns. His earnings are good to excellent, with 
$5,000 to $7,000 accounting for 14% of his fiscal 
stature; $7,500-$10.000, 37° and $10,000 or over, 
49% 


DISTRIBUTION OF MEMBERS BY OCCUPATION 


Table 1 tells an important story, one feature of 
which is the number of members engaged in food 
processing, the field where technical and/or adminis- 
trative training and experience in the food field 
would be directly applied. 


ma new way to use Cinnamon. Developed and produced exclusively by the gee peg: 
Our special service representatives will be happy to consult with you. 


KNICKERBOCKER 


MILLS GO. since 1042 America’s Lending importers ot Fine SPICES 
‘ 601-621 West 26th Street, New York 1,New York | 
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ANOTHER SYNONYM FOR 
QUALITY... NESTLE’S 


Nestlé’s Chocolate is. “Quality 
Controlled” from cocoa bean to final , ‘ 
product — leading manufacturers 

depend on Nestlé’s coatings. 


THE NESTLE COMPANY, INC. 
| 
®trade Mark Reg. 
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FOOD TECHNOLOGY, JUNE, 1959 


TABLE 1 


Distribution of members according to kind of industry 
in which employed, September, 1958 


Members who returned 
questionnaires 


Kind of industry 


Percent 


Number 


All Kinds 
Food processing 1,687 4:3 
Equipment Suppliers and/or Manufacturers é 
Ingredient Suppliers and/or Manufacturers 
Packaging Suppliers and/or Manufacturers 


Consultants 


Crovernment 


Research Institutions (non-governmental ) 


Educational Institutions 


(thers 


PROFESSIONAL AND OCCUPATIONAL CONTACTS 

It is obvious that IFT members are in touch with 
a high percentage of the manpower engaged in op- 
erating the food industry. (See Table 2.) 


Following the 


quest for 


quality—field, 


lab, sensory testing 


SUPERVISORY RESPONSIBILITIES 


What about the ‘‘composite IFT member’’ with 
regard to management responsibilities? It is evident 


— booth. 


TABLE 2 


Number of technical employees with whom members have contact, according to kind of 
industry in which employed, as estimated by members,* September, 1958 


| Number of employees 


Kind of industry In the company In own division In own department 


Number Percent Number Percent | Number Percent 


All kinds 602,920 100 274,470 100 75,715 100 


Industry Including 


Food Processing 

Equipment Suppliers and/or Manufacturers 
Ingredient Suppliers and/or Manufacturers 
Packaging Suppliers and/or Manufacturers 


Research Institutions (non-governmental )....... 474,150 212,220 77 52,070 69 
Consultants 10.810 2 1 1.085 1 
tiovernment pomededaniadapiaiedialdinvindiennte 55,940 9 13 14,255 19 
Educational Institutions 41,045 7 § 6 6,905 9 
Other 20,975 3 7,670 3 1,400 2 

* Note Of the 5.892 members who returned questionnaires, 2,349 answere d the section pertaining to number of employees in the compan; 


2.655 specified the number of employees in their division—and 2,646 specified the number of employees in their department 


from Table 3 that he directs large numbers of per- The nature of his work follows consistently the 
sonnel within the categories of research, development, pattern developed in previous tables. In preponderant 
degree he works on products, is responsible for quality 


control, is substantially engaged in research, and 


and management. 


TABLE 3 


Approximate number of employees under their supervision as 
given by members,* according to kind of industry 


TABLE 4 


in which employed, September, 1958 Nature of work performed by members, September, 1958 
“ih, Number of employees Number of 
# supervised by members members so engaged 
ae Kind of industry Nature of work Number 
Number Percent, each Percent of Percent 
es category replying members total kinds 
All Kinds 147,483 100 All Kinds 3.828 100 
Industry Including Product Development..... 1,589 42 19 
Food Processing Production. 659 17 8 
Fquipment Suppliers and. or } Engineering..... 369 | 10 4 
Manufacturers Quality Control. 1,241 32 15 
Ingredient Suppliers and or 1,764 46 22 
Home Economics......... 155 4 2 


Manufacturers 
Packaging Suppliers and/or | Technical Service to | 
| 


Kesearch Institutions Technical Sales 442 12 9 
(non-governmental) 121,193 ae Teaching and Research 386 10 i) 
Consultants 1.979 1 Student......... 29 1 
Government 14,148 10 Consulting 419 5 
Educational Institution 5.418 4 416 11 5 
Other 4,745 ; Note: 3.825 members who answered this question stated that they 
* Note: Of the 5.892 members who returned questionnaires, 5,246 were engaged in 8,220 different kinds of work; hence, this column adds : 


answered this question to more than 100%, 
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TABLE 5 
Products with which members* are directly concerned in their work, September, 1958 


Number of members so engaged 


Products with which members work Number Percent of Percent total 
replying members kinds 
All Products.... 3,538 
Meat P roducts- canned, cooked, cure fresh frozen... 1,245 9 
Dairy Products—butter, cheese, milk (fluid or eoncentr: sted), 
special products derived from milk 1,108 
lee Cream and Frozen Desserts 692 


Fruits and/or Vegetables—canned, dehydrated, fresh, frozen, jams, jellies 
preserves, olives, relishes, sauces, pickles, ketchup, mustard, et¢ 

Cereal and Bakery Products—-biscuits, crackers, corn and cereal milling 7 
prepared mixes, rice milling or processing 1 

Seafoods—canned, cured, fresh, frozen 

Sugars and Syrups-—cane, beet or corn sugar 


(production or refining), syrups and molasses 619 
‘ Carbonated, Distilled and/or Fermented Beverages beer, ale 
/ distilled liquors, cordials, wines, brandy, soft drinks (bottled or canned) 757 21 6 
Confectionary P.oducts candies, cocoas and gum ROS , 6 
Food Additives and Ingredients—colors, flavorings, leavening agents and malts 530 5 10 
Margarines, Shortenings, Edible Oils (not butter) . 774 22 6 : 
Sanitizing Agents 11 
Pet Foods 190 i4 4 
Baby Foods 538 15 4 
Other Products Not Elsewhere Specified ‘ sees 539 1 i 
Note: 3,538 members who answered this question stated that they were directly concerned wit 13,656 products in their work; hence, this e 
column adds to more than 100% 
applies his training to serving the technical interests This then is the Food Technologist. Not available 
of customers. The complete Food Technologist as a for the record are the services he renders as a com- 
professional worker is seen in Table 4. mitteeman for the National Research Council, the 
The Food Technologist is concerned with virtually Department of Defense, the Department of Agricul- 
Z every product that gets on the menu, including bird’s ture, the Department of Public Health, Education 
nest soup. But he proportions his time in accordance, and Welfare, not to mention the professional societies a 
pretty much, with the consumer’s food dollar. Thus, including IFT. The Food Technologist is also called 
fruits and vegetables, meat products, cereal and baked upon as an expert witness on behalf of food legisla- 
products, and dairy products occupy a major part tion. He is consulted by foreign governments on 
of his attention. But food additives and ingredients ways and means to improve their food supply and 
. are high on the list of the products with which he food manufacture. He has an excellent record for 
works. The picture in detail is found in Table 5. service within his own community 


(? Make a note of this date-September 8th to 18th, 1959-10 a.m. to 6 p.m. 
INTERNATIONAL 


World’s largest packaging display G 


j At 10 a.m. on Tuesday, September 8th, THE NEWEST: 
1959, in the Grand and National] Halls at be 

Olympia, London, opens the world’s largest and costs, incrzase output 

display of packaging design, methods and 


materials. It will run for ten days and 
remains open until 6 p.m. Don’t miss your 


‘jals. i I n avs MATERIALS. To simplify packaging, afford better 
. protection in transport, and to effect saving in : 
emains i 4 iss y labour costs 
IDEAS. To solve many of your problems in relation 4 
snanc 8 s . . to production, marketing, advertising and selling. | 
Organised by PROVINCIAL EXHIBITIONS LIMITED ‘| 
In association with F. W. BRIDGES & SONS LTD. Planned in collaboration with the INSTITUTE OF PACKAGING, LONDON, ENGLAND 


chance to see this great Exhibition 
Write for details to: PROVINCIAL EXHIBITORS LTD., City Hall, Deansgate, Manchester, E1 and 
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Nutrition Board 


The fifty-fifth meeting of the Food and Nutrition 
Board was held April 3, 1959, at the National Academy 
of Sciences-National Research Council, Washington, 
D. C. with Dr. Grace A. Goldsmith presiding. 

In addition to hearing reports from its several com- 
mittees, the Board gave special attention to reports 
on progress in radiation preservation of foods and to 
the role of nutrition in international aid programs. 
Dr. Herbert E. Robinson, Vice President for Research 
of Swift and Company, summarized most clearly the 
variations in effectiveness of various amounts or 
sources of radiation in different kinds of foods as 
affecting safety, acceptability, and wholesomeness. 
He coneluded that ‘‘much more basie research needs 
to be done to establish radiation preservation as a 
workable food process.’’ 

On behalf of the Food Protection Committee, Dr. 
William J. Darby announced two new publications : 
‘*Food Packaging Materials—Their Composition and 
Uses,”” NAS-NRC Publication Number 645, and ‘‘The 
Safety of Poloxyethylene (8) Stearate for Use in 
Foods,’’ NAS-NRC Publication Number 646. A_re- 


ATTENTION ! 
Vertical or 
Horizontal_— 
steam retort 
users! 


Cook-Chex takes the last trace of guesswork 
out of production control. 


1. Eliminate wrong cook schedules. 

2. Keep retort baskets in sequence. 

3. Guard against ‘‘by-passing”’ retorts. 

4. Provide low-cost permanent records for 

your cooking-plant. 

Cook-Chex is the chemically impregnated retort tag that 
changes from purple to green only after your run has been 
properly and completely retort processed. Hang a Cook- 
Chex on each basket before retorting — inspect it after 
withdrawing. You have the full “protection” record at a 
glance. It’s that easy — that sure. 
Used by all major packers. Approved and recommended 
by cannery inspectors. Ask them! 


Send for Free samples. Dept. PT-6 


ASEPTIC-THERMO INDICATOR CO. 


11471 Vanowen Street + No. Hollywood, California 
I4 


Fifty-fifth Meeting of the Food and 


vision is being made of the widely publicized report, 
‘*Principles and Procedures for Evaluating the Safety 
of Intentional Food Additives.’ Contemplated activi- 
ties include completion of a report on carcino-genesis 
and the possible preparation of a codex of food addi- 
tives patterned after the Pharmacopoeia. 

In regard to international programs, Dr. W. H. 
Sebrell, Jr., reported on the research grant program 
administered by the Board’s Committee on Protein 
Malnutrition with funds from the Rockefeller Foun- 
dation. The funds totaling $550,000 are being used 
for basie research on protein food resources in coun- 
tries where protein malnutrition is prevalent. Some 
20 grants are now active in about 10 different coun- 
tries. 

Dr. A. E. Schaefer, Deputy Director of the Inter- 
departmental Commitee on Nutrition for National 
Defense, described the results of numerous surveys 
which have been and are being conducted by teams 
of physicians, biochemists, agriculturalists, and food 
technologists in countries whose nutritional vigor may 
be of prime importance to the United States. Civilian 
as well as military groups are being guided in estab- 
lishing nutrition research and programs in each coun- 
try surveyed. The interdepartmental interests in this 
program were expressed on behalf of the Department 
of State by W. M. Rudolph of the Office of Science 
Adviser, on behalf of the International Cooperation 
Administration by Dr. E. P. Campbell, Chief of the 
Public Health Division, on behalf of the Department 
of Defense by Dr. J. B. Youmans, Director of Re- 
search and Development for the Surgeon General of 
the Army. 

Dr. C. G. King described progress in planning for 
the Fifth International Congress on Nutrition to be 
held in Washington, September 1-7, 1960. 

Dr. J. M. Hundley, coordinator of international 
programs in the National Institutes of Health, 
enumerated eleven kinds of grant and fellowship ae- 
tivities being carried on. 

For United Nations agencies, Jean W. McNaugh- 
ton spoke for the nutrition work in the Food and 
Agriculture Organization and Dr. W. J. Darby for 
the various activities in the World Health Organiza- 
tion. These agencies, together with the United Na- 
tions Children’s Fund, collaborate in the program of 
the Board’s Commitee on Protein Malnutrition. 

Dr. Willard H. Wright, Executive Secretary, ex- 
plained the plans being developed for a Survey of 
Tropical Medicine research indicating that nutrition 
would come in for a fair share of consideration. 

At the dinner meeting of the Board, Dr. Darby de- 
scribed a recent survey in Ethiopia illustrating with 
colored slides the geographic, social, and economic 
conditions which affect extremes of plenty and de 


ere 
‘ 
é 
ba 
E 
j 
: 
: 
/ 
j 
ES 
4 
ij 


VANILLAS 

FRUIT FLAVORS 
“ENTRAPPED"” FLAVORS 
FOOD COLORS 
BUTTERSCOTCHES 
CARAMEL FLAVORS 
CAKE MIX FLAVORS 
SPICE EXTRACTS 


FOOD MATERIALS 


CORPORATION 


Factory and Laboratories / 2521 west 48th street + Chicago 32, Illinois 


Eastern Office / 264 west 31st street « 


New York 1, New York 


WE CUSTOM DE DR YOUR PRODU 
J 


Fast—This is how food processors with 

whom we do business like their vitamin A to be supplied. 

We do our best to accommodate them. This sometimes entails 
a missed dinner or a short weekend, which is all right with us. 

It's all right because vitamin A is the mainstay of our busi- 
ness. Has been for more than 20 years, and we spend a lot of 
time thinking about it. Much of the thinking nowadays is 
pointed toward helping you keep your vitamin A inventories 
thriftily low 

You turn this trick by getting our Myvax® Vitamin A Acetate 
or Palmitate in premeasured cans that come to you as you need 
them—fast. We've developed a fair degree of agility, too, with 
Myvax Dry Vitamin A Palmitate. You fire the starting gun by 
writing Distillation Products Industries, Rochester 3, N. Y. 
Sales offices: New York and Chicago ¢ W. M. Gillies, Inc., 
West Coast ¢ Charles Albert Smith Limited, Montreal and 
Toronto. 


T) 


y/ leaders in research and 
production of vitamin A 


Distillation Products Industries 
is o division of Eastman Kodak Company 
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ficiency. Dr. Darby was assisted by Dr. 
Ganity and Dr. Lester Teply. 

Dr. R. L. Jackson reported on the first meeting of 
the Board’s new Committee on Infant Nutrition. The 
committee will confine itself largely to appraising the 
current status of knowledge and research in infant 
nutrition involving such areas as protein needs, essen- 
tial fatty acids, calcium, and excessive vitamin D. The 
major objective is to evaluate the role of nutrition in 
development from infancy the ability of the maturing 
individual to meet the environmental stresses of later 
life. 

The next meeting of the Food and Nutrition Board 
was scheduled for October 30, 1959. 


—B.E. Proctor 


IFT NEWS 


Ray B. Wakefield Takes Office as 
IFT President 


Ray B. Wakefield, Director of Research, Gerber 
Products Co., Fremont, Michigan, installed as Presi- 
dent of the Institute of Food Technologists on May 
20, 1959, at the Nineteenth Annual Meeting of [FT 
in Philadelphia, has taken up his new duties as head 

of the Institute. Well ae- 
customed to serving the In- 
stitute—as a member of 
the Executive Committee 
of the Couneil (195: 
and 1955 to date), as treas- 
urer (1956-57), as Presi- 
dent-Elect (1958-59) to 
list but a few of his pre- 
vious oftices—he has trav- 
elled the length and 
breadth of the nation and 
into Canada and Mexico to 
meet with and speak be- 
fore the regional sections 
of the Institute. 

R. B. Wakefield Widely known and 
highly regarded by IFT’ers, Mr. Wakefield has also 
found time to enter into the professional activities of 
other groups. He is a member of the Scientific Re- 
search Committee of the National Canners Associa- 
tion, on the Advisory Committee of the Nutrition 
Foundation, Inc., a member of the Advisory Com- 
mittee UNICEF (United Nations) and participates 
in the work of the American Chemical Society, the 
Institute of Chemical Engineers, and other profes- 
sional societies in the scientific field. 

The Institute of Food Technologists has in its new 
president, Ray B. Wakefield, a man of warm per- 
sonality and great administrative scientific 
talent. He is a worthy successor to the able men who 
have preceded him. 
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Food manufacturers now concerned with the 


status of their emulsifiers under the recent 
Food Additives Amendment will be interested to 


know that DPi supplies emulsifiers which 


are free of question. 


Made from natural fats and oils and brought to a 
high mono content and purity by molecular dis- 
tillation, Myverol® Distilled Monoglycerides provide 
food manufacturers with an exceptional product for 
improving texture and controlling consistency. This 
is done at the lowest possible cost per pound of 
emulsifying effectiveness. We will be happy to bring 
you up to date on prices, types, and technical data. 
Write Distillation Products Industries, Rochester 3, 
N. Y. Sales offices: New York and Chicago « W. M. 
Gillies, Ine., West Coast « Charles Albert Smith 
Limited, Montreal and Toronto. 


distillers of monoglycerides made from natural fats and oils 


4 Also... vitamin A in bulk 
by for foods and pharmaceuticals 


Distillation Products Industries iso division o¢ Eastman Kodak Company 
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FUTURE MEETINGS FOR FOOD 
TECHNOLOGISTS 


June 15-Sept.4 Gordon Research Conferences, Colby Junior 


College, New London, New Hampshire 


June 26-27 Annual Convention of the American Society 
of Enologists, Hacienda Hotel, Fresno, Cali 


fornia 


August 19-26 10th International Refrigeration Congress, 
Copenhagen, Denmark 

August 25-28 42nd Annual Meeting of the American Die 

tetie Association, The Statler Hilton Hotel, 

and Shrine Convention Hall, Los Angeles, 

California 


1960 
May 15-19 Twentieth Annual Meeting of the Institute 
of Food Technologists, Fairmont Hotel and 
Masonic Temple, San Francisco, California 
1961 
May 7-11 Twenty-first Annual Meeting of the Institute 
of Food Technologists, Hotel Statler, New 
York, New York 
1962 
June 17-20 Twenty-second Annual Meeting of the Insti- 
tute of Food Technologists, Amercana Hotel, 
Bal Harbor, Miami Beach, Florida 


An open invitation is extended to readers of FOOD TECHNOLOGY 
te send in to the Editorial Office, 11606 South Bell Avenue, Chicago 43, 
Illinois notices of annual or national meetings of interest to food 
technologists 


REGIONAL NEWS 


AUSTRALIAN N. and S. 


The ninth Annual Convention of the Australian In- 
stitute of Food Technologists was held at Warburton, 
Victoria, April 28—May 1, 1959. Mr. L. MacLeod, 
Southern Section Chairman, presided on the opening 
day of the technical session, April 29, and Mr. H. 
Govers, Chairman of the Northern Section officiated 
on April 30. The third day, May 1, was under the 
chairmanship of Mr. G. Blackstock, Vice Chairman of 
the Southern Section. The topies covered during the 
convention were: the relationship between processed 


food and dental health 


Sydney University) ; 


. 


sity) ; 


(Professor Noel D. Martin. 
difficulties of feeding the Aus- 
tralian animal (Dr. D. E. Tribe, Melbourne Univer- 
use of flexible films for food packaging (Mr. M. 
Daniel, Dewey & Almy Pty. Ltd.) ; 


use of isotopes in 


the food industry (Dr. J. F. Duncan, Melbourne Uni 


versity) ; instrumentation (Mr. F. 
strument Companies, Pty. Ltd.) ; flour fractionations 
H. Ottaway, Bread Research Institute) ; 


(Mr. F. J. 


milk proteins (Dr. W. Lee, CSIRO) ; food technology 


in the Hawaiian 
Lyneh, CSIRO) ; 


Islands 
chemicals derived from sugar (Mr. 
B. R. B. Mathews, C.S.R. Chemicals Pty. Ltd. 


and Europe (Mr. L. 


STALEY’S FOOD PROCESSING GUIDE 


to increased production...improved quality...flavor...color...sheen 


NAME OF PRODUCT WHAT IT IS 


Commercial soybean lecithin 
offered in various types. 
mixture of phosphatides in- 
‘cluding chemical lecithin, 
cephalin and lipositols. 


STA-SOL* 
Lecithin Concentrate 


STALEY’'S Uniform, free-flowing, highly 

refined, low-oil concentrate of 

Powdered and Granular naturally occurring vegetable 
Lecithin phosphatides. 

High-protein food ingredient 

STALEY’S binder offering decided ad- 


vantages in palatability, nutri- 
tion, smoothness, prolonged 
shelf life. 


Soy Flour and Grits 


A low-cost way to bring out 
the natural goodness in foods 
without adding flavor oraroma 
of its own. 99-+4-% pure. 


ZEST* 
Monosodium Glutamate 


A concentrated source of 


STALEY'S flavor made from corn pro- 
Hydrolyzed Vegetable tein. Being stronger and more 
Protein distinctive in taste, less is 


needed. 


WHAT IT DOES 


Improves fat dispersion, flow 
or consistency, appearance, 
eating qualities and shelf life 
of foods containing fats. 


Supplies inositol, choline and 
many other natural sub- 
stances of physiological in- 
terest for the nutritional en- 
richment of foods. 


Enhances flavor, increases 
nutritional values. Supplies 
significant amounts of vita- 
mins, minerals, amino acids. 
Absorbsandretains moisture. 


For a fraction of a cent a 
pound, Zest gives your prod- 
ucts a competitive advantage 
withoutany changein formula. 


Boosts natural meat flavor. 
Imparts appetizing golden- 
brown color at proved reduc- 
tions in cost. 


WHERE IT’S USED 


In bakery goods, candy and 
chocolate coatings; gravies 
and sauces; peanut butter; 
lard; other shortenings; mar- 
garine. 


In food products and phar- 
maceuticals; for dietary sup- 
plementation. 


Extensively used in bakery 
goods; sausage; loaf goods; 
chili con carne; scrapple; dog 
food; dehydrated soups. 


Most sausages; meat loaves; 
bacon; canned meats; stews; 
soups; poultry; gravies; frozen 
meat products; canned and 
frozen vegetables. 


Stews; frozen meat pies; meat 
loaves; chili con carne; corn 
beef and roast beef hash; table 
sauces; dog food. 


Lees, Taylor In- 


and 


*Staley's, Sta-Sol and Zest are registered trademarks of A. E. Staley Mfg. Co. 
Stale @ PROM A. E. STALEY MFG. CO., DECATUR, ILL. 
S$ CORN AND SOYBEANS 
® 
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Branch Offices: Atlanta Boston Chicago Cleveland Kansas City 
New York Philadelphia - San Francisco St. Louis 
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By daring to challenge yesterday’s ideas— 
its own as well as those of the food in- 
dustry — Griffith has served its customers 
and the industry in growing measure, 


since 1919. 


CHICAGO 9, 1415 W. 37th St. 
UNION, N. J., 855 Rahway Ave. 
LOS ANGELES 58, 4900 Gifford Ave. 


ANTIOXIDANTS © STERILIZED GROUND SPICES © FRACTION-EXTRACTION SOLUBLE SEASONINGS © ARTERY oo 
PUMPING OF HAMS © PRAGUE POWDER Vi CORNED BEEF BREADING 
* 
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NOW - - - a new revolutionary method 


of Heat Transfer... 


Cool Heat Products 
Inside and Out 


Reflectotherm’s method of heat transfer allows you 
to cool your products in substantially less time and 
at the same time more efficiently. You can save time 
and production costs by using Reflectotherm’s 


method of cooling in your plant. 


TYPICAL APPLICATION 


CANDY INDUSTRY 
Cool chocolate in blocks or coatings . . . a quicker, more 
permanent and a more perfect crystallization with 


longer shelf life. Dr Clarence Mills 


BAKING INDUSTRY 
OVEN-HOT BAKERY Products 
Quicker cooling .. . less moisture loss . . . less flavor loss. method of cooling and heating. 


Inventor of Reflectotherm 


MEAT PROCESSING . Dr. Mills, Ph.D. M.D. has long been 
More rapid cooling of carcasses (1/6 present time) thus 
reducing inventory requirements. Reduces water loss known as an authority in the field 


or shrinkage. More rapid heating of bacon, hams, etc. 4 . 
(1/10 present time) marked reduction of weight loss. of Heat Transfer. His methods of 


INDUSTRIAL APPLICATION 

Reflectotherm is even more effective in latent heat re- 
moval such as: Crystallization: (a) chocolate harden- of theoretical physics in the field of 
ing. (b) animal fat hardening (c) cream filling. Also ? 

Freezing: processed foods, baked goods, etc. Reflecto- Quantum Mechanics. Reflectotherm 
therm has now been batch tested under conditions is highly effective in latent heat re- 
closely similar to production conditions. 


cooling and heating (Reflectotherm 
Process) is a patented application 


moval. 


a 


RADIANT COOLING 


26 East University Avenue Cincinnati 19, Ohio 
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sanitation aspects in designing food processing equip- 
ment (Food Machinery Corporation). The Australian 
Award for 1959 was conferred on Dr. K. J. H. Farrar 
of Kraft Foods, Ltd. Guest speaker at the Australian 
Award Dinner was Dr. S. H. Bastow, CSIRO who 
spoke on ‘‘Food and Water.’’ 


N. CALIFORNIA 


**Practical Application of Statistical Quality Con- 
trol in Food Processing’’ was the subject on which 
Dr. H. L. Stier spoke April 13 at the joint meeting of 
the Northern California Section of Institute of Food 
Technologists and the Bay Area Section of the Ameri- 
ean Society for Quality Control. The meeting was 
well attended. 

Dr. Stier opened his talk by mentioning that in 
Cleveland, in May, the Food Industry Technical Com- 
mittee will have its first meeting. The West has set 
the pace for canners in Statistical Quality Control 
application; it’s been faster and fur greater in the 
West than in the East or Midwest. 

But Statistical Quality Control has not been applied 
as quickly in the food industry as in others due to 
variability (difficult to control weather) and effec- 
tiveness (some felt it good for anything and every- 
thing). 

There are three methods of statistical control: 
physical, chemical, and organoleptic. The objectives 
and ideals of statistical control as a management tool 
are: (1) planning; (2) organizing; (3) directing; 
(4) eoordinating; (5) controlling—to assist in the 
improvement of management (goal, organization, sys- 
tem, personnel, plant performance, execution of work 
and securing end results). 

Benefits reported from using statistical quality con- 
trol include higher quality production, better package 
weight control and help in meeting customer specifica- 
tions. Reasons for not using this control include ‘‘not 
applicable,’’ ‘‘ personnel shortage,’’ ‘‘high cost,’’ ‘‘too 
new’’ and ‘‘too different.’’ 

Familiarity of operation is the most important fune- 
tion—statistical techniques ean be picked up and ap- 
plication can be done later. 

Through the use of charts, using corn as an exam- 
ple, Dr. Stier showed specific techniques and changes 
tying together raw product and sampling through 
plant to packaging (application and potential appli- 
cation) as: 


1) Raw Product Control Chart 
% ears infested; % trimming loss; % cut off; 
trimitrie maturity. 
(This chart is tabulated each day, summarized 
each week ) 
In Plant Quality Control 
%ears insect infested; trimitric maturity 
Finished Product Control 
Trimitrie maturity ; drained weight; defects. 
(The physical and chemical application—values 
of charting, range, ete. ) 


Statistiteal Quality Control used in: 


1) Raw Product 
Costs ; quality ; case yields 
Processing 
Costs ; production efficiency ; quality ; equipment 
efficiency 
Warehousing and Shipping 
Costs ; laborer production 
Selling 
Cost; sales pattern; sales territory; company- 
industry comparison 
Research and Development 
Work; engineering; analytical; experimental 
design 
Financial Control 
Sales, capital and inventory ratios; profits 
Administrative and General 
Purchasing practice; clerical work; personnel 
evaluation and selection; accident prevention; 
waste disposal 


In the 5 to 10 years ahead, those who haven’t used 
Statistical Quality Control can get along but not as 
well, especially in the more competitive fields. 


—Shirley V. Noland 
(Continued on page 23 following Technical Section) 


AGAR .. . for emulsions in cake 
mixes and ices; certain cheeses; cus- 
tards; packing meats and fish and 
fowl, stabilizing sherbets; confec- 
tionery. 


LOCUST BEAN prevents water 
leakage in food pastes, cream cheeses, 
processed cheese spreads; used in 
combination with starches to in- 
crease swelling properties; in. ice 
cream and bakery stabilizers. 


TRAGACANTH .. . used as a sus- 
pending agent with an extremely 
long shelf life. For ice cream, can- 
dies, syrups, jellies, salad dressings, 
sauces, flavor emulsions, egg substi- 
tute preparations. 


For more information on these and 
other water soluble gums that Meer 
Corporation has assembled, handled 
and distributed since 1926, write for 
descriptive technical bulletin. 
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~~ How much more does qual 


Not a penny, when you use Flo-Sweet 
for sweetening! 

In fact, Flo-Sweet saves you money 
in a number of important ways. By 
eliminating manual handling of sugar. 
By avoiding sugar melting costs. In 
many areas, in the cost of sugar itself. 

But a vital reason for the revolution 
that Flo-Sweet is making in food 
processing is quality. Flo-Sweet liquid 
sugars make possible a degree of 
quality control, and even quality im- 
provement, that is difficult or too 


expensive with ordinary granulated. 

You can easily verify Flo-Sweet’s 
higher quality yourself, through the 
simple test shown at the right. Just 
dissolve some of your favorite granu- 
lated . . . concentrate it to 67° Brix 
...and compare its color with that of 
Flo-Sweet liquid sucrose. 

Your Flo-Sweet engineer will be 
glad to help you explore ways to use 
Flo-Sweet liquid sugars in cutting 
costs while boosting quality. Why not 
consult him soon? 


REFINED SYRUPS & SUGARS, INC. 


YONKERS, NEW YORK 


SERVING 


INDUSTRIAL SUGAR USERS EXCLUSIVELY 


FROM YONKERS, ALLENTOWN, DETROIT, TOLEDO 


ity cost? 


FIRST IN LIQUID SUGAR 
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I, SEEMS APPROPRIATE for a paper 
designed to honor Nicholas Appert to deal with a 
problem of the canning industry of which he was the 
founder, especially if the subject also illustrates the 
mounting stature of food technology in the food 
industry of the United States. The relatively new 
research and quality control program of the Maine 
Sardine Industry provides such a subject. 

The sardine is a young herring found in commer- 
cial quantities in shallow waters along the Maine 
Coast. Canned Maine Sardines have been a familiar 
item in grocery stores for more than eighty years, the 
first cannery having been established at North Lubec 
in 1875. Shortly thereafter, canning plants sprang 
up at various points along the coast from South Port- 
land to Eastport. In recent years the industry has 
been greatly concerned because the volume of sales 
has not kept pace with the population growth of the 
country. A considerable volume of evidence indi- 
cated that improved sales would depend on the ability 
of the industry to make the produet more attractive 
to the ultimate consumer. How to accomplish this 
posed a complex commercial problem. 

There are twenty-five separate companies operating 
one or more sardine canning plants, no one of which 
could afford the rather expensive research work that 
seemed to be indieated. Furthermore, substantially 
all packers label their products as ‘‘ Maine Sardines’’ 
regardless of the brand name used by individual eom 
panies. Under these conditions, unless a quality im- 
provement plan could be applied to all units of the 
industry, the project could not be expected to succeed, 

Although the industry is comparatively small, it is 
a very important factor in the economy of Maine. 
This fact provided a basis for solving the problems 
of financing and organizing a program designed to 
promote the sale of Maine Sardines. The chief 
elements in the program are advertising, to make the 
product more widely appreciated, and research, to 
establish a high quality level. Legislative action, 
which established the Maine Sardine Council as a 
State Agency, also provided a per case tax on all 
canners to finance the project. The tax funds ac- 
cruing from this legislation are administered by the 
Council which consists of 7 active canners appointed 
by the State Commissioner of Sea and Shore Fisheries. 


"The Appert Award Address, Nineteenth Annual Meeting 
of the Institute of Food Teehnologists, Philadelphia, May 20, 
1959. 


» Research Director, Maine Sardine Council. 


Integration of Organized Food Technology into a 
System for Maine Sardine 
Production Control’ 


Berton S. Clark " 


Maine Sardine Council Research and 


Quality Control Laboratory, Bangor, 
Maine 


THE RESEARCH PHASE 


The research phase of the program was inaugurated 
early in 1954. Immediate action was taken to develop 
basic information concerning the technology of pro- 
duction operations and to devise a grading procedure 
to measure the quality of the product. During this 
early period, the work was materially accelerated by 
technical assistance from the American Can Com 
pany, the National Canners Association, the Univer 
sity of Maine, and the U.S. Fish and Wildlife Service 
at Boothbay Harbor. On December 2, 1954, the Coun 
cil employed a Research Director and authorized him 
to establish an industry laboratory and set up an 
organization to quality grade the entire 1955 paek on 
a voluntary basis; that is, all plants were invited to 
submit samples but no one was foreed to do so, 
Packers representing about 85% of the volume par- 
ticipated. This project was most fruitful because it 
focused attention on manufacturing operations which 
needed improvement and disclosed technical problems 
which required research study for solution. 

The rules for grading recognized 3 acceptable levels 
of quality; namely, Faney, Extra Standard, and 
Standard. Quality below Standard was classified as 
‘*No Grade.’’ These 4 quality levels are shown in 
Figure 1. 

Although there was no evidence to show that the 
‘*No Grade’’ cans contained unwholesome food, it 
was Obvious that it was highly unattractive food 
Some of this low quality was associated with poor 
workmanship, which could be improved by plant 
personnel and equipment adjustments. However a 


considerable proportion of it appeared to be associated 


FANCY EXTRA STANDARD 


STANDARD BELOW STANDARD 


Figure 1. Quarter oil quality grade levels. 
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with some unidentified condition of the product prior 
to canning. 

Searching for a cause in fishing practice. The fish- 
ing practice in Maine is to trap the fish in weirs or 
coves, isolate them in small twine pockets where they 
are starved to clear the digestive tract. They are then 
concentrated alongside the carrier boats by means of 
a purse seine and pumped aboard. Sketches of weir 
and cove fishing installations are shown in Figure 2. 
Figure 3 shows the final phase of the weir fishing 
operation, 


WEIR DESIGNED TO FISH TIDES OR FROM 
EITHER SIDE OF LEAD 


Piles 
repearre / 
é Shore 
Lead 
; 
Fish Travel 
~~ 


STOP SEINE USED TO STOP OFF A COVE OF SARDINES 


Shore Line 


Float line 
of Stop Seine 


Inlet or cove of 


impo ded sardines 
lifting spiller 


Stop seine 
! 


Figure 2. Diagrams of weir and cove fishing installations. 


Salt is shoveled into the hold as it fills with fish 
at a rate of about 4 pounds of salt per bushel of 
fish or 5 to 64% of the fish weight. At the plant dock 
the fish are pumped from the boat holds into holding 
tanks in the plant where they are re-salted to replace 
salt lost during the unloading operation, and provide 
a suitable salt level in the canned product. From 
these tanks they are flumed to points where prepara- 
tion for eanning begins. Essentially, this involves 
precooking, usually in steam, and drying prior to 
canning. 

Extensive experimental work failed to duplicate 
the observed quality loss by bacterial decomposition 
and led to the conclusion that no significant bacterial 
spoilage is to be expected under normal operating 
conditions. Likewise, the use of antibiotics did not 
provide a solution. These experiments indicated that 


Figure 3. Final phase of the weir fishing operation. The 
flexible tube in the foreground connects with a fish pump on 
the carrier boat. 


the proper levels of salt or antibiotics either alone or 
in combination will protect against bacterial decom- 
position long enough to provide a reasonable time 
for transporting and processing the product. 

The difficulty traced to brine storage time. How- 
ever, these experiments did produce evidence that 
loss of quality is associated with chemical changes in 
the flesh, probably stimulated by action of enzymes. 
Trichloracetic acid soluble nitrogen is produced by 
this reaction and provides a means of measuring its 
magnitude. It was also observed that the trichlor- 
acetic acid soluble nitrogen is soluble in salt solutions. 
Consequently, it migrates from the fish to the brine 
carrying a small quantity of insoluble nitrogen with 
it. It follows that the total nitrogen content of the 
storage brine is a measure of loss of protein from the 
fish during brine storage. This is shown in Figure 4 
which also shows the influence of temperature on the 
rate of the reaction. 

The chart shows the pereentage of total protein 
nitrogen which escaped from the fish to the brine dur- 
ing holding periods of 4, 24, 48, and 72 hours at tem- 
peratures ranging from 28° to 80° F. The 70° and 
80° F. storage tests had to be discarded shortly after 
the 24 hour sampling because the salt was not strong 
enough to prevent bacterial spoilage much beyond the 
24 hour point. 

These experiments showed clearly : 

1. That escape of protein nitrogen to the brine can 

be held at a minimum by using brine storage 

temperature ranges below 45° F. 

2. The rate of loss is more than doubled at a stor- 
age temperature level of 50°, and at 70° F. it is 
quadrupled. 


~ 


Some plants are equipped with in-plant refrigera- 
tion, but others are not. Only one of the large fleet 
of carrier boats is equipped for refrigeration. A sur- 
vey in the holds of these boats showed a spotted tem- 
perature range from 48° to 70° F. The average time 
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MAINE SARDINE PROD 


PERIODIC RATE OF PROTEIN LOSS FROM FISH TO BRINE AT 
TEM°ERATURE RANGE 28° F. TO 80° F. 


4 
HOUR 
HOLDING 
PERIOD 


24 
HOUR 
HOLDING 
PERIOD 


48 
HOUR 
HOLDING 
PERIOD 


oF 72 
HOUR 
HOLDING 
PERIOD 


$3123 45 6 7 @ 112212 15 161712 


<— BRINE HOLDING TEMPERATURE °F. —» 


TOTAL LOSE Fish TO BRINE, 
=| SOLUBLE PRCTEIN LOSS TO BRINE, 
Figure 4. Periodic rate of protein loss from fish to brinc 
at temperatures ranging from 28° F. to 80° F. 


from net to plant dock is about 4 hours. In some 
cases it is much longer because of travel distance, 


weather conditions and other causes. Consequently, 


tiom for Ventre! Breaks 


Figure 5. Score sheet for 
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the hauling time plus in-plant holding time without 
refrigeration provides an opportunity for some of the 
fish to lose from 6% to 15% of their protein to the 
brine during a 24 hour lapse of time from net to re- 
tort. Inasmuch as the brine is discarded, this means 
a complete loss of this soluble protein. It follows also 
that excessive loss of protein from the flesh is detri- 
mental to the texture and appearance of the fish 
which is reflected in low quality vrades. 

The facts disclosed by this protein study direct 
attention to production procedures which are required 
to maintain maximum quality levels, namely : 

1. The brine storage time must be reduced to a 

minimum, 

2. In-plant refrigeration must be adequate to assure 


that all of the fish in the tanks are cooled to 
45° F. or lower, that is, that higher temperature 
pockets are eliminated. 
3. Maximum quality maintenance requires adequate 
refrigeration on the carrier boats. 


QUALITY GRADING PHASE 

The quality grading phase of the program was 
maintained on a voluntary basis throughout the 1955, 
1956 and 1957 seasons and numerous quality improve- 
ments were made by commercial application of the 
technological principles disclosed by these investiga- 
tions, coupled with analysis of a mounting volume of 
quality grade data. 


Brent Nene 
Doe 
Lubec SCORE SHEET FOR GRADING MAINE SARDINES 

Container; AL Type Pack’ av. 
Packing Medive: Soga Or? Process: Fon Date Graded Rel erence Number / History Sheet # Sheet / Scere 

FASTORS SORE POINTS. : 

* Teste and Flavor » 27 2? 2g 28 29 2 

Tote} | 99-53 


CTs 
* 1. Protruding (gore than inch) of deteched fine, “ > ar. 
Blood. guts. loose shin, head parts. Deduct 2 pis. eb 
™ Flesh cracks, siteched gill bones. protruding 
| Backbone (wore than inch). Deduct 2 points each 2 
4. Slalfed. slipped. eut:laied shine 
Deduct point for each 3/16 square inch. 4 | 4 3 
| [S.Taproper bead and teileuts. Deduct J points each if. ‘ 2 2.2 
leproper dovetail. Deduct 2 points each occurrence’ 2 | 2 2 2 2 4F 
| Telescoping. Deduct 4 points cannot be graded a , 
z ~ 1-2 pts. traces of Gull gray color 
pte. Gell grey and muddy 
1 point per al. weter over Tat To 7 4 2 2 LF? 
eo” 1 point per of! under 13 
at j Total deductions for defects 29 17 $ 4 7 
i Total liquid wl. 2¥ 17 | s AZ A172 
‘entra! point Tor ead | | 
j 1/16" square of exposed area. if 
{ * Refer to teat for limiting rules | 
H Lot Grade Number of Cases 320 igig\* 
S 


r grading Maine Sardines. 
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Responsibility for cannery supervision in the State 
of Maine rests with the Commissioner of Agriculture 
and the law permits him to incorporate in it rules for 
vrading sardines and specifications for grade levels 
by promulgation. It also establishes an Industry Ad- 
visory Committee to assist the Commissioner in de- 
termining the expediency of proposed promulgations. 
In practice, unanimous favorable recommendation by 
the Advisory Committee is needed to initiate a pro- 
mulgation action. Following this procedure, rules for 
vrading, together with quality level specifications for 
quarter oil sardines, were promulgated and became 
part of the law; that is, about 85° of the 1958 pack 
became subject to mandatory grading under the law. 

Five different grade levels were defined, namely, 
Maney, Extra Standard, Standard, Sub Standard and 
No Grade. Any lot classified Sub Standard must be 
labeled in accord with State and Federal requirements 
and ‘‘No Grade’’ lots cannot be sold as sardines. This, 
in effeet, provides a significant penalty for poor qual- 
ity performance 

Extensive details are involved in the management 
of this program. The cans are all emboss coded by the 
closing machine and 15 random samples of each code 
lot are drawn by the in-plant state inspector. These 
samples are shipped by truck express to the labora- 
tory for grading, each entire lot being officially re- 
strained until the grade level has been established. 
All lots failing to meet standard grade are embargoed 
pending relabeling according to law. At the labora- 
tory 24 different quality factors are rated by the 
grader, a numerical value being assigned to each 
factor. Figure 5 shows the score sheet on which these 
values are recorded. Figure 6 shows a section of the 
grading laboratory. Each grader is assisted by the 
clerk who reeords the quality values on the score 
sheet. Figure 7 shows the score ranges which apply 
to each quality level. These figures produce an aver- 
age seore for the lot from which the quality level is 
derived. A number of limiting rules apply which ean 
reduce the grade one or more levels regardless of the 
average lot score. Since quick communication is essen- 
tial, the grade of each lot is reported to the plant 
inspector by teletype as soon as it is determined, and 


copies of the corresponding score sheet are mailed to 


Figure 6. Grading laboratory: graders and recording clerks 
at work. 


QUALITY GRADE SCORE RANGE 


FANCY 85-100 
EXTRA STANDARD 70— 84 
STANDARD 60— 69 


BELOW STANDARD BELOW 60 


Figure 7. Quality level score ranges. 


the plant manager and to the executive office of the 
company. At the end of each week a summary of the 
grade status of all lots graded during the period is 
submitted to all plants and offices, as shown in Table 1. 
Each line on this report represents a code lot, and 
a code system is used which enables individual plants 
to identify their lots only. Thus, each plant manager 
can compare his quality performance with that of all 
of his competitors without being able to identify the 
competing plants. 


QUALITY IMPROVEMENT UPGRADES AN 
INDUSTRY 


Approximately 250,000 sample cans have been 
graded for quality since the grading program started 
in 1955. This has produced an enormous volume of 
numerical quality data which must be analyzed statis- 
tically and reported to the canners at the end of each 
season. To facilitate this work, the data issuing from 
each can are punched on IBM ecards and the labora- 
tory is equipped with the necessary sorting and tabu- 
lating machinery to make desired ealeulations. Qual- 
ity improvement associated with the program is re- 
fected in Figure 8 which shows the percentage of 


Percent of Cans Standard 


Figure 8. The year 1955 vs. 1958, showing marked decrease 
in quarter oil samples graded below standard in this three- 
year period. 


samples rated below Standard during the 1955 season 
compared with a similar value for the 1958 season. 
This comparison reflects a marked decrease in the 
number of samples which do not meet the minimum 
acceptable quality level. About 85% of the 1958 pack 
had a quality rating above the standard quality level. 
These figures are a measure of progress, but the pro- 
gram is by no means leveling off. There is a living 
and continuous endeavor not only to achieve maximum 
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TABLE 1 


Average grade all plants 


STYLE PACK: OLL 


Line No Av. wet.—oz Av. No 

Net Drained fish Defects 
1 15 4.67 3.98 
2 15 4.52 7.3 

15 4.12 3.62 11.0 6.8 

4 15 4.53 1.90 1.0 

5 15 4.7 1.09 5.1 

6 15 4.61 3.91 4.5 5.0 
7 15 4.67 3.87 4.7 ops 
8 15 4.75 4.05 0 33.5 
9 15 4.80 4.04 5.1 37.8 
10 15 421 3.a6 11.1 26.8 
11 15 4.75 4.22 17.3 34.2 
12 15 1.08 3.56 8.3 25.6 
1 15 +94 3.29 10.3 31.3 
14 15 4.48 3.77 10.0 9.1 
15 15 4.74 4.11 13.1 i838 
16 15 4.21 47 9.7 6.1 
17 15 $.39 3.72 10.3 94 
18 15 4.51 3.78 1.0 7.9 
19 15 4.62 93 5.0 41.0 
20 15 1.6 4.02 1.0 32.5 
21 15 4.55 1.0) 
22 15 4.58 4.07 12.4 32.4 
23 15 4.62 1.00 12.1 39.1 
24 15 1.62 3.99 1.0 15.6 
25 15 1.54 3.75 10 
26 15 4.72 4.10 13.5 3.4 
15 4.45% 3.86 5.1 
28 15 4.22 3.74 12.7 
29 15 4.57 4.26 12.0 5.7 
30 15 1.45 12.7 
450 Total Cans—Industry Average Score 87.9 

0 Fancy. 1 Extra Standard. 2 Standard. 3 SubStandar 


basic quality but also to develop new formulations to 
please the appetite. 

In addition to the industry program, grants in ex- 
cess of $100,000.00 have been made to the University 
of Maine, Massachusetts Institute of Technology, and 
the Harvard School of Public Health for Special 
Investigations. 

The commercial benefits accruing from this research 
and quality control program have been recognized 
further by the industry through recommendation of 


CAN SIZE: % 


Ave rage scort Mit Overatl Lot 

V. Brks avoragt | grade 
Odor Flavor Texture score 
15.4 28 81.1 1 
15.0 28.1 2 
15.0 10.4 80.8 1 
15.0 29.0 1 85.5 1 
15.0 93.3 
15.4 29 l 92.5 1 
15.0 29.0 l ( 87.5 1 
15.0 29 91.8 
15.0 oR 85.2 
15.4 <3 8 76 2 
15.0 0 l 94.1 1 
15.0 10 1 
15.0 90.1 
15.0 2g 92.0 1 
15.0 ) ) v0.9 
l 
15 87.5 
l 8 87 .¢ 1 
15 90.7 
15 


its Advisory Committee that the quarter mustard and 
three-quarter oil packs shall be placed on the man 
datory grading list. This means that over 99% of the 
Maine Sardine Pack of 1959 will be officially graded 
for quality. It seems certain, also, that the program 
provides asurance to the consumer that she will get 
an attractive high quality food product when she buys 
a can of Maine Sardines. The State of Maine and all 
asociated with this enterprise can take pride in having 


upgraded not only a product but also an industry. 
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Methods of Detection and Effect of Freezing on the 


Microflora of Chicken Pies: 


Manuscript received November 29, 1958) 


Wir THE EVER INCREASING AMOUNTS 
of frozen foods that are being marketed, more and 
more questions are raised concerning the possible 
dangers presented by these products to the health of 
the consumer. Frozen foods have been relatively free 
from the suspicion of being health hazards; however, 
the danger of mishandling represents a constant 
threat to continued safety of these foods. Few studies 
have been carried out to determine the types of or- 
ganisms prevalent in these items. 

Proctor and Phillips (16), Hussemann (10) and 
Huber ¢f al. (9) determined the total bacterial count 
and the frequeney of coliforms in more than one 
hundred different types of prepared frozen foods. 
The average number of colonies recovered from dif- 
ferent products usually constituted less than 50,000 
per gram. The total counts on 17.4% of the frozen 
meat products exceeded 100,000 organisms per gram. 
In most samples the number of coliforms was below 
50,000 per gram. 

Proctor and his co-workers (14, 15, 16) examined 
64 different prepared frozen foods. Fish foods had a 
tendency to yield higher counts than did creamed 
meat and poultry produets. Proctor and Phillips (16) 
found that most counts ranged between 10,000 and 
50,000 per gram and only 14.7% contained more than 
100,000 per gram. Hlowever, the results of Husse- 
mann (10) and Logan ef al. (13) differ from those of 
Proctor and Phillips. Examination of 39 samples of 
chicken stews revealed that over half of the samples 
had total bacterial counts exceeding 1,000,000 per 
gram and 7.7° had coliform counts exceeding 100,000 
per gram. 

In a comparison by Zaborowski ef al. (22) of liquid 
media for the detection and enumeration of enter- 
ocoeci, both enterococcus presumptive broth and azide 
dextrose broth followed by confirmation in’ ethyl] 
violet azide broth were found to be suitable for exami- 
nation of frozen foods. These workers also found that 
were almost always more numerous in 
frozen foods than were coliforms. This latter finding 
was confirmed by Canale-Parola and Ordal (3) in 
tests of frozen chicken pies. However, recent reports 
by Johnson and- Mundt (72) on the prevalence of 
enterococci in raw plant material and in the atmos- 
phere of food processing plants indicate the need for 


enterococe! 
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more information regarding the significance of en- 
terococci as indicators of fecal contamination in food 
products. 

Buehbinder et al. (2) found staphylococci in ap- 
proximately 31% of 39 samples of creamed chicken 
and creamed meat dishes. About 8% of the samples 
had in excess of 200,000 staphylococci per gram. One 
sample had counts exceeding 2,000,000 per gram. 
Seventy-seven per cent of these samples contained 
sufficient numbers of streptococci to recover by 
plating; approximately 13° of the samples had a 
streptococeal count exceeding 200,000 per gram. 

Studies on the effect of freezing on bacterial cells 
have indicated that freezing greatly reduced numbers 
of viable organisms. Weiser and Osterud (27) found 
that freezing markedly reduced viable organisms in 
1% peptone broth and in peptone buffer. Johns and 
Berard (11) reported similar results in whole egg 
melange. Ulrich and Halvorson (20) that 
the greatest destruction of viable cells occurred in 
the first 24 hours of freezing, and van Eseltine ef a’. 
(5) found that rapid freezing or freezing at tempera 
tures below —24° C. did not reduce the numbers of 
bacteria. 

The present study was undertaken to determine (1 
the incidence and kinds of microorganisms present in 
a widely distributed precooked frozen food—chicken 
pot pies, (2) the immediate effect of freezing on the 
organisms and (3) the ability of several commonly 


observed 


used media to detect these organisms in frozen foods 


EXPERIMENTAL 


Ninety of 
chicken pies were obtained direetly 


prepared, double crust 


from the plants of three 


samples commercially 


processors. A series of 6 consecutive pies were selected from 
the processing line at one time. Three samples from each set 
were stored at approximately 0.6° C. and 3 samples were placed 
in a eold-air blast freezer and allowed to freeze for at least 2 
hours before being removed to storage. Unfrozen samples were 
held at 1.7+1° C. for not than 12 
examined, Frozen samples were stored at —25° C. 
mately 24 hours. 

Unfrozen and from 
broken apart with sterile putty knives and placed in weighed, 
sterile quart Mason jars. The jars containing the samples were 


before being 


for 


more hours 


approxi 


frozen samples were removed storage, 


weighed, the weight of the sample was ecaleulated and an equal 
peptone water was added; then 
Osterizer blendor blades were serewed onto the jar. Unfrozen 


weight of sterile 0.10 sterile 


samples were blended for two minutes using a Varitran" volt 
age regulator set at 110 V.; frozen samples were blended for 3 
minutes. Dilutions were prepared by adding 11 grams of the 
blended mixture to a wide mouth bottle containing 99 ml. of 


sterile 0.16 peptone water and approximately 30 sterile glass 


beads. When necessary, subsequent dilutions were made in 99 
ml. of 0.16 peptone water in stoppered milk dilution bottles. 
Aliquots were plated in duplicate in baeteriologieal media ; 


“United Transformer Co., New York, N. Y. 


a: 
; 
xt 
| 
Las 
5 294 
: 


EFFECT OF FREEZING ON CHICKEN PIE MICROFLORA 295 


plates were incubated at 15° C., 30°C. or 37°C. After ineu 
bation, plates were counted with the aid of a Quebee colony 
eounter. 

Total counts of aerobie organisms were made on tryptone 
glucose extract agar (TGE) and trypticase soy agar (TS 
These media were incubated for 2 days at 30°C.+2° CC. A 
set of these plates was ineubated at 15°C.+1 
for 5 days. Gram stains were made from representative 
colonies, 

To determine the number of coliforms in the chicken pies, 
two methods were used: (1) the most probable numbers tech 
nique (MPN) recommended in Standards Methods for the 
Examination of Water and Sewage (10th ed., 1955) and (2) a 
plate count method. Two media were used for presumptive coli 
form tests with the MPN technique: lactose broth and lauryl] 
tryptose broth (LT). Tubes (5 per dilution) were inoculated 
with appropriate dilutions of the chicken pie mixture and ineu 
bated for 24 hours at 37° C. Material from those tubes that 
showed gas formation was streaked on Levine’s eosin methylene 
blue agar (EMB) and also transferred to tubes of brilliant 
green 2% bile broth (BGB). Plates and tubes were ineubated 
for 24 hours at 37° C.; presence of coliforms was indicated if 
typical colonies were found on EMB agar or if tubes of BGB 
showed gas formation. An estimate of the number of coliforms 
was made by comparing the number of positive tubes with an 
MPN table (8). Plate counts were made using freshly prepared 
violet red bile agar (VRB). VRB agar was used to overlayer 
the plates; then the plates were ineubated for 24 hours at 
37°C. Representative colonies from VRB were transferred to 
lactose broth tubes. The tubes were incubated for 24-48 hours 
at 37° C. and material from those tubes showing gas production 
in 48 hours were streaked on EMB agar. 

Total numbers of fecal streptococci were determined by a 
plating technique and by an MPN method similar to that used 
for coliforms. Thallous acetate tetrazolium glucose agar (TA 
deseribed by Barnes (1) was used as a plating medium. Feeal 
streptococci appeared as small pink colonies or pink or white, 
red-centered colonies on TA agar. For the MPN method, both 
azide dextrose broth (AD and a buffered azide glucose 
glycerol broth (BAGG) (7) were used. For confirmation, ma 
terial from tubes of AD and BAGG medium was streaked on 
TA agar and organisms were transferred into tubes of ethy! 
violet azide broth (EVA). Presence of feeal streptocoeci was 
indieated by the formation of a purple button in the bottom of 
a tube of EVA. Typieal colonies on TA agar and organisms 
from EVA tubes producing typical ‘‘buttons’’ were trans 
ferred to a brain heart infusion broth adjusted to pH 9.6 con 
tuining 6.5% NaCl and ineubated at 45° C+1°C. for 18 to 
”4 hours. Growth under these conditions was eonsidered indiea 
tive of the presenee of feeal streptococci. 

Coagulase-positive staphyloeoeci were enumerated after 
growth on spread plates using Chapman-Stone medium (CS 
and tellurite glycine agar (TG) for 24 hours at 30°C, + 2° C, 
and CS plates for 48 hours at 30°C.+2°C. Typieal 
black colonies on TG agar plates and yellow or orange 
colonies surrounded by a clear zone on CS medium wert 
streaked on mannitol salt agar (MS). Also, the rapid slide 
coaugulase test described by Chapman (4) was employed. 

Malt agar acidified to pH 4.5 with a 10° solution of sterile 
lactic acid was used to deteet the presence of yeasts and molds. 
Plates were incubated at 20° C.+1 > C. for 5 days. 

Enumeration of organisms eapable of growing anaerobically 
was determined on AC agar.* The agar plates were placed in a 
desieeator that contained a tube of methylene blue solution as 
an indieator for the presence of free oxygen, the desiccator was 
evacuated for a half hour with a vacuum pump and was stored 
at 30° C.+2 C. for 3 days. 

Analysis of variance, as outlined in Snedecor (78), was used 
for statistical evaluation of the data obtained in this study 


RESULTS AND DISCUSSION 


Preliminary experiments using commercially pre 
pared frozen chicken pies indicated that there were no 


Difeo Laboratories, Detroit 1, Michigan 


differences among total numbers of organisms re- 
covered in nutrient agar, brain heart infusion agar, 
tryptone glucose extract agar (TGE) or trypticase 
soy agar (TS) plates incubated at 30° C. for two days 
or at 15° C. for five days. Since two of these media, 
TGE and TS, had been recommended for the determi- 
nation of total numbers of organisms in precooked 
frozen foods (6, 19), they were selected for further 
study. 

Median numbers of microorganisms present in TGE 
and TS plates incubated at 30° C. and at 15° C, in un- 
frozen and frozen commercially prepared chicken pies 
are shown in Figure 1. Median values were selected 
for use since they gave a more accurate representation 
of bacterial numbers than did mean, or average, 
values. In many cases median and mean values were 
similar but, when the range of numbers of organisms 
was large, one or two high or low count samples un- 
duly weighted the results obtained from most of the 
pies analyzed. Regardless of the temperature of 
incubation, similar numbers of organisms were re- 
covered with either medium from pies obtained 
from processing plants | and Il. However, with 
pies prepared by Processor Il, a larger number 
of organisms were recovered using TGE plates than 
were found when TS plates were incubated at 30° C. 
or at 15°C. This difference was found to be signifi- 
cant at the P 01 level. 

Numbers of organisms recovered from pies made 
in Plants | and II were 100 times greater than those 
obtained from Processor II. In the present study, 18 
of the 45 unfrozen, unbaked pies and 6 of the frozen, 
unbaked pies had counts exceeding 100,000 per gram. 
These findings compare favorably with results ob- 
tained by Canale-Parola and Ordal (3) who observed 
that among 40 unbaked retail samples of 5 different 
brands of frozen pies, 20 had total counts exceeding 
100,000 per gram 
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Figure 1. Median of the total numbers of organisms grow- 
ing aerobically in commercially prepared frozen and unfrozen 
chicken pies. 
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Trypticase soy agar (TS) apparently provided 
more satisfactory growth conditions than did tryp- 
tone glucose extract agar (TGE). Colonies recovered 
in TS generally were larger in size than were those in 
TGE. After 2 days of incubation at 30° C. in TGE, 
colonies ranged in size from pinpoint to 5 mm. in 
diameter; those in TS ranged between 1 and 5 mm. in 
diameter. 

Morphology and Gram reactions of organisms pres- 
ent on total plate count media varied with the source 
of sample. Data presented in Table 1 give the per- 
centage of different kinds of organisms found on the 
2 media from each plant. The percentage of the types 
of organisms found in samples from Processor II 
differed from those of Processors IT and III. Approxi- 
mately 54° of the organisms recovered from pies 
made by Processor Il were Gram negative, nonspore- 
forming, small rods; 43° were Gram positive cocci. 
In samples from the other two processing plants, the 


TABLE 1 
Kinds’ of organisms isolated from commercially 
prepared chicken pies 


Gram 


t, me 
| hort, non Others 
sporeforming 


small rods 


50 10 


‘ 
‘ 


extract agar); TS (trypticase soy agar) 


ital numbers present 


percentages of Gram negative rods were 72% and 
79% respectively while those of Gram positive cocei 
were 18% and 21°. Yeasts comprised a larger per- 
centage (8) of the population in pies obtained from 
Plant | than from Plants Il or IIL (1 to 4% ). 

Total numbers of coliforms recovered from the un- 
frozen and frozen chicken pies are given in Figure 2. 
Median counts represent numbers of organisms that 
produced a green metallic sheen on eosin methylene 
blue agar (HE MB). Frozen samples from Plant [1 were 
found to demonstrate pinpoint colonies giving typical 
coliform reactions on violet red bile agar (VRB) in 
24-36 hours. These colonies also were streaked on 
EMB. About 45-50°. of the small colonies gave typi- 
cal coliform reactions on EMB. Singer and Brandly 
(17) reported that, of 475 typical coliform organisms 
picked from desoxycholate lactose agar plates from 51 
samples of frozen beef pot pies, 484 gave typical coli- 
form reactions on Levine’s EMB. Of these, 7% were 
identified as Escherichia coli, 330% as intermediates 
and as Acrobacter species. 

VRB agar gave significantly higher numbers (P 
OL) of coliform organisms than did any of the other 
media Ilowever, since two different 
methods of enumeration were employed [the plate 


emplos ec. 


count method and the most probable numbers tech- 
nique (MPN) |, part of the difference may have been 


VRB - Violet red bile agor 
L - Loctose broth 
LT - Loury! tryptose 

broth 
BGB- Brilliont green 
bile broth 
EMB-Levine's eosin 
methylene blue agor 


Untrozen 
Frozen 


Number of Organisms (Number/Gram) 


10" 
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Figure 2. Median number of coliforms in commercially pre- 
pared frozen and unfrozen chicken pies. 


due to the enumeration technique rather than to the 
media used. Of the 4 combinations of media tried 
using the MPN technique, lauryl tryptose (LT) with 
confirmation of positive tubes in brilliant green bile 
2% broth (BGB) appeared to permit the recovery of 
more coliform organisms than did other combinations. 

Coliforms were recovered from each of the 45 sam- 
ples of unfrozen pies. Of these, 40.7% had counts 
exceeding 1,000 per gram. Also, coliforms were re- 
covered from each of the 45 frozen pies; however, only 
1.8%. of frozen samples had more than 1,000 per gram. 
These results differ from those of Zaborowski ef al. 
(22), who plated the organisms on a different medium, 
desoxycholate lactose agar, and found that 42°7 of 180 
commercially prepared pre-cooked frozen foods yielded 
coliforms. In their study coliforms were found in 
66.7° of the 45 chicken pies tested. Of 40 samples of 
frozen uncooked pies examined by Canale-Parola and 
Ordal (3) using VRB, 7.5% had counts exceediig 
1,000 per gram while 32.5% of the samples did not 
contain any coliforms. It should be mentioned that 
results reported in the present study were obtained 
from samples that had been held at —25° C. for 24 
hours or less while in the work done by Zaborowski 
et al. (22), and by Canale-Parola and Ordal (3), the 
samples had been held in frozen storage for an un- 
specified length of time. 
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@ In meat packing, baking, the making of dairy products or the proc- 
essing of any fine foods, you probably take high quality suppliers for 
granted. You can—with Diamond Crystal. 
The high uniform purity (99.95%) of Diamond ‘“‘Flake”’ assures true 
salt flavor. And it is quickly soluble to bring out the best in your products. 
If you have a salt problem—call The Man from Diamond Crystal. 
He has the facts, the proof—and the service. 


Diamond Crystal Salt Co. 


Akron, Ohio «+ St. Clair, Mich. + Jefferson Island, La. 
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EFFECT OF FREEZING ON 


Preliminary tests for the recovery of fecal strepto- 
cocci from frozen chicken pies were made using SF 
broth, SF agar, thallous acetate agar (TA), buffered 
azide glucose glycerol broth (BAGG) and azide dex- 
trose broth (AD). Little difference existed among 
numbers of organisms found in or on TA agar, in 
BAGG broth or in AD broth. Recovery of enterococci 
in SF broth or agar was less than in the other media. 
Also, a greater percentage of false positive organisms 
were isolated in SEF media; therefore, use of these 
media was discontinued. 

Median numbers of fecal streptococci found in the 


» media or media combinations are shown in Figure 3. 
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Figure 3. Median number of fecal streptococci in commer- 
cially prepared frozen and unfrozen chicken pies. 


All median counts represent microorganisms that 
grew in brain heart infusion—6.5' sodium chloride 
broth adjusted to pIl 9.6 and incubated at 45°C. for 
24 to 48 hours. A significant difference (P O01) was 
observed for the numbers of organisms recovered with 
the several media used for enumeration of enterococe! 
from samples obtained from Processors Il and IIT, 
but not from Processor I. A combined analysis of 
variance for all processing plants, however, indicated 
that the media used significantly influenced (P = .01 

the number of organisms recovered. Thallous acetate 
agar supported the growth of larger numbers of feeal 
streptococel than did any of the other media. As with 
the coliforms, this difference may have been caused 
by the method of enumeration rather than the me 
dium used. Use of azide dextrose broth followed by 
confirmation in ethyl violet azide broth appeared to 
allow enumeration of greater numbers of enterococe! 
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than did-any of the other media used with the MPN 
technique. The differences were not large, especially 
in pies from Plant I. 

In the study reported here, enterococci were found 
in each of the 90 pies examine |. Fecal streptococei 
were also observed to be present in larger numbers 
than were coliforms. (See Figures 2 and 3.) This is 


similar to results obtained by Zaborowski ef al. (22) 


and by Canale-Parola and Ordal (3). 


rs of these organisms recovered from. sam- 


ples of the 8 processors differed significantly. A 
highly significant difference also existed in the num 
bers of organisms recovered on the different media 
for individual plants. 

Median values for the total numbers of siaphy 
locoecci growing on Chapman-Stone medium (CS) 
and on tellurite glycine agar (TG) are shown in 
Kigure 4. These data indicate that a difference (P 
01 existed between the numbers of staphyvlococes 
recovered from the unfrozen and from the frozen 
pies. Also, differences were observed to be significant 
P = .01) when CS and TG were compared regardless 
of the source of sample. Fewer numbers of staphy 
locoeei were found in samples from Plant I] than in 
those from Plants | and III 

Zaborowski cf al 22) reported that isolation of 
staphvlococei from frozen foods was facilitated by en 
richment in trypticase soy—10' sodium chloride 
broth followed by streaking on tellurite glycine. 
Since numbers of staphylococci found in the samples 
used in the present study were large, little difficulty 
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Figure 4. Median number of staphylococci in commercially 
prepared frozen and unfrozen chicken pies. 
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colonies giving typical reactions on CS or on TG 
plates were further tested for coagulase production 
and for mannitol fermentation since positive reac- 
tions to these tests provides evidence of potential 
pathogenicity. 

The percentage of the organisms present on Chap- 
man-Stone medium (CS) or on tellurite glycine agar 
TG) giving both a positive coagulase test and a posi- 
tive mannitol fermentation is shown in Table 2. Sig- 
nificantly smaller numbers (P = .01) of staphylococci 
were recovered on CS than on TG; only from 12 to 
58% of the organisms growing on TG also grew on 
CS. However, CS was the more selective of the two 
media. Of the typical colonies isolated from CS, 
91.7% were coagulase positive and fermented manni- 
tol, while only 66.6% of the typical colonies isolated 
on TG gave these reactions. 


TABLE 2 


Percentage of coagulase positive staphylococci 
fermenting mannitol 


Processor Medium % Positive Median 

1? cs 93.9 350 

TG 701 9,500 

11? cs , 90.7 250 

TG 63.3 760 

Iii? cs 90.5 850 

TG 66.4 10,000 
Average cs 91.7 
TG 66.6 

CS (Chapman Stone Medium); TG (tellurite glycine agar) 


' Average of © samples from different lots 
* Average of 6 samples from different lots 


Canale-Parola and Ordal (3), using tellurite gly- 
cine, found that three of 40 unbaked frozen pies con- 
tained no coagulase positive staphylococci and that 
numbers of staphylococci in the other 37 pies ranged 
from 150 to 390,000 per gram. None of the pies tested 
in the present study were devoid of coagulase positive 
staphylococci. Counts of the 45 unfrozen pies ranged 
from 45 to 22,000 per gram on CS and from 99 to 
150,000 on TG, while counts of the 45 frozen pies 
ranged from 20 to 11,000 on CS and from 170 to 
19,000 on TG, 

Median numbers of yeasts and molds obtained on 
acidified malt agar plates prepared from frozen and 
unfrozen chicken pies of 3 processors are given in 
Figure 5A. Approximately the same number of or- 
ganisms were recovered from the unfrozen pies ob- 
tained from Processors I and IIf. Samples from Plant 
Il had fewer yeasts and molds per gram and a smaller 
range of counts than did those from either Plants I 
or Ill. The difference was statistically significant at 
P = 01. 

Microorganisms capable of growing anaerobically 
were enumerated on AC medium. Significantly fewer 
of these organisms were recovered in samples from 
processing plant II than from pies procured at Plant 
lor Ill. (See Figure 5B.) One of the nine unfrozen 
samples fom Processor ILL and nine of the 18 samples 
from Processor | exceeded 100,000 bacteria per gram, 
while only one sample of the 18 from Plant II ex- 
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Figure 5. Median number of (A) yeasts and molds and (B) 
organisms growing anaerobically in commercially prepared 
frozen and unfrozen chicken pies. 


ceeded 10,000 per gram, and none of the remaining 17 
samples exceeded 5,000 per gram. 

The effects of blast freezing on the numbers and 
kinds of microorganisms present in commercially pre- 
pared chicken pies are shown in Figure 6. All de- 
terminations represent the median numbers recovered 
in the medium of choice; i.e., the substrates demon- 
strating highest numbers of each type of organism. 
The selected media respectively were: tryptone glu- 
cose extract agar incubated at 30° C. for total num- 
bers of aerobes; thallous acetate agar for fecal strep- 
tocoeei; tellurite glycine agar for staphylococci; and 
violet red bile agar for coliforms. AC medium was 
used to enumerate organisms growing anaerobically 
and acidified malt agar was used for the enumeration 
of yeasts and molds. 

Results of statistical analyses demonstrated that, 
in general, freezing reduced the total number of or- 
ganisms as well as the populations of fecal strepto- 
cocei, staphylococci, coliforms and yeasts and molds 
in the chicken pies tested. The effect of freezing on 
the numbers of organisms in the pies obtained from 
the three processors was not uniform. Total counts 
and numbers of staphylococci and fecal streptococci 
decreased significantly (P = .05) in pies from Proe- 
essors I and II, but not in those from samples ob- 
tained from Plant III. Similarly, a reduction was 
noted (P = .05) in numbers of coliforms isolated 
from pies obtained from Plants I and III but not 
Plant II. Reduction in numbers of yeasts and molds 
was highly significant (P = .01) in pies from Proe- 
essor II, but not in pies from Plants I and III. Num- 
bers of organisms growing anaerobically were not 
affected by freezing. 


SUMMARY 


Incidence and kinds of microorganisms isolated 
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Figure 6. Effect of freezing on the total number of different 
types of organisms present in commercially prepared chicken 
pies. 


from unfrozen and frozen commercially prepared 
chicken pies were investigated. Samples were ob- 
tained directly from three commercial processors of 
chicken pot pies in the unfrozen and frozen state. 
Several media were compared for the determination 
of total aerobic counts, coliforms, staphylocoeei and 
fecal streptococci; also, organisms growing anaerobi- 
cally as well as veasts and molds were enumerated. 
The effect of freezing on the incidence of microor- 
ganisms was determined. 

Significant differences in numbers of organisms of 
all types recovered from samples obtained from dif- 
ferent sources were observed; however, no significant 
differences were found in the total number and kinds 
of organisms isolated either on tryptone glucose ex- 
tract agar or on trypticase soy agar incubated at 
15°C. or at 30° C. Gram negative, short, nonspore- 
forming rods, Gram positive ecocei, and yeasts were 
the principal kinds of organisms isolated. 

Larger numbers of coliforms were recovered from 
violet red bile agar than from lactose broth—brilliant 
green 2% bile broth, lauryl tryptose broth—brilliant 
green 2% bile broth, lactose broth—eosin methylene 
blue agar, or lauryl tryptose broth—eosin methylene 
blue agar. 

Greater numbers of fecal streptococe: were found 


using thallous acetate agar as a primary plating me- 
dium than in azide dextrose broth—thallous acetate 
agar; buffered azide glucose glycerol broth (BAGG) 
—thallous acetate agar, azide dextrose broth—ethyl 
violet azide broth, or BAGG broth—ethy] violet azide 
broth. 

Larger numbers of coagulase positive staphylococci 
were recovered in tellurite glycine agar than on Chap- 
man-Stone medium. Approximately 92% of the or- 
ganisms giving positive presumptive reactions on 
Chapman-Stone medium and 67% of those on tellu- 
rite glycine agar were coagulase positive, mannitol 
fermenting staphylococci. 


Total numbers of organisms in chicken pot pies 


were reduced by blast freezing. Freezing also re- 
duced the incidence of fecal streptococci, staphylo- 
eoeci, coliforms and yeasts and molds. Numbers of 
organisms growing anaerobically were not reduced 
by freezing. 
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Consumer Preference of Sweetness in 
Sirup Packed Red Sour Pitted 
Montmorency Cherries 
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A MAJOR PORTION of the nation’s 
“upply of canned red sour pitte | cherries is processed 
as a Water pack product. This form of pack appears 
to be useful only for pies. There is an attitude on the 
part of processors that consumers will not purchase 
sirup packed cherries. Sueh cherries, however, have 
versatility of use not only for pies, but also as dessert 
sauce, In salads, and frozen desserts. Processing r.s.p. 
cherries in sirup rather than in water enhances cer- 
tain qualities such as color, flavor, and firmness of 
fruit (7,2) 


MATERIALS AND METHODS 


Preliminary studies indieated that consumers were impressed 
‘ith the quality and versatility of use of sirup pack cherries. 
\ study was undertaken to determine the preference level of 
sweetness of sirup pack cherries, and of related effeets. 
Selected medium season Montmoreney cherries from one or 
ehard were placed in a 3,000 Ib. capacity soak tank and soaked 
or a period of 4 hours in ecireulating water at 44° FL The 
cherries were then processed in a commercial line, having a 
sequenee of size grading, inspeetion, pitting, filling, exhausting 
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of cans by immersion in water at 190° F. for 15 minutes, seam 
ing, processing in a continuous cooker at 210° F. for 8 minutes, 
followed by cooling in a continuous unit for 8 minutes. Meas 
ured quantities of sirup (approximately 100° g.) containing 
30-70 sucrose at 180° F. were placed in coded size 303 x 407 
eans whieh were then gravity filled with cherries (approxi 
mately 385 g.) The range 30-70¢) sirup was chosen after a 
series of tests with panels which indieated a preference fre 
queney pattern, 

One can of each of the coded cans of cherries containing the 
5 levels of sirup was distributed at one time to each of 200 
families in Madison, Wisconsin. The cooperators were obtained 
by random selection of names from the city telephone directory 
und the project was explained only to housewives. The explans 
tion was repeated at the time of delivery of the samples, and 
t set of mimeographed instructions also provided. The in 
structions required the housewife to refrigerate any one of the 
® cans at least 24 hours prior to serving and to serve the con 
tents as a dessert sauce after the meal to the family. The 5 
ennus of cherries were to be used over a period of 3 weeks, and 
to be used in random order. The members of eneh family, 6 
years and older, were requested to report independentls their 
appraisal of acceptance on separate ecards. A 9 point hedonie 
like seale with terms of like extremely well, to dislike extremely, 
was on each ecard made available to each person for each coded 


sample (3). For purposes of comparison, a group of 20 fami 
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CONSUMER PREFERENCE OF 


lies was specially seleeted from staff members and interested 


friends and associates. Exactly the same procedure of sample 


presentation, serving and scoring was followed for this group. 


RESULTS AND DISCUSSION 
A. Random panel 


Individual responses were obtained from an average 
of 5386 persons for each of the 5 levels of sweetness. 
The average distribution of participants according to 
selected age groupings is presented in Table 1. The 


TABLE 1 


Age distribution of participants evaluating sweetness 
preference of sirup packed red sour pitted 
Montmorency cherries 


Age group Males | Females Totals 


6-18 ‘ ase 94 166 
19-39 86 3 184 
Over 40... 88 181 


Totals ante 268 26 936 


totals indicate that a reasonably good balance was 
achieved by the random sample. In Table 2 are pre 
sented the number of replies obtained at each sweet- 
ness level. This varied somewhat because of  indi- 
viduals missing meals during which the cherries were 
served. The ratings of guests were supplied in some 
instances but were not recorded. The average scores 
reflect a trend toward preference at the 50-60% sugar 
level. The scores obtained are fully tabulated in Table 
3. Analysis of variance of these scores is presented in 
Table 4 (4). 

The analysis of variance reveals that a significant 
difference in preference exists among the five sweet 
ness levels. The number of persons preferring sweet 
ness levels of 50, 60 and 70% sugar greatly exceeds 
the number preferring the two lower levels. Since the 
treatments interaction 
were also significant, it can be concluded that the age 


effects of age and the age 


of the panelist influenced his preference judgments 
Thus the group including ages 6-18 had the lowest 
degree of preference for the cherries of 30% sugar 
This was rapidly changed when the sugar level was 
elevated to 40% , with the increased preference obtain 
ing its highest level at the 60% sugar level. The age 
group from 19-39 definitely preferred the cherries of 
590% sugar and were more prone to discriminate 
against the higher levels (60 and 70% ) than the other 
age groups. The age group of individuals over 40 
vears generally preferred the three higher levels of 
sugar (50, 60 and 70%). There was exhibited no 
significant effect of sex on the preference ratings 
obtained. 


TABLE 2 


Number of replies obtained at each level of sugar 
and the scores obtained 


Per cent sugar in sirup added to cherries 


Number of replies 


Total scores 


Average scores 


SWEETNESS IN CANNED CHERRIES 


TABLE 3 


Age preference of sweetness of sirup packed red sour pitted 
Montmorency cherries. (Random panel) 


Age 
n Put Brix 


Over 40 


B. Specially selected panel 


In Table 5 are presented the average preference 
scores obtained from the specially selected panel of 
20 families. Although only 20 families were used, the 


results obtained closely approximate those recorded 


for the 200 family group (Table 3). The analysis of 


TABLE 4 
Analysis of variance of the scores presented in 


Table 3. (Random panel) 


Sums 
ot 


quare 


Tre itment 
Sex 
Age 
Sex 


Sex 


variance (Table 6) shows a significant difference in 
preference among the five sweetness levels. As with 
the random panel, the greatest preference was at the 
00°? sugar level and above. It is obvious, however. 
in appraising these results that the results are less 
consistent than those obtained with the larger group. 
This is because slight variations in individual ratings 
have a much greater effect on the average values ob- 
tained. These fluctuations in part account for the fact 
that the effect of age was not significant with this 


vroup 
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6-18 19-39 Total 
| 
Male 6.15 6.23 6.36 18.74 hee 
{ 0 Female 6.11 6.19 6.32 18.62 
12.2¢ 12.42 12.68 37.36 ; 
Male 7.01 6.83 6.75 20.59 . 
40 Female 6.97 6.79 6.71 20.47 : 
13.98 13.62 13.46 41.06 
Mal 7.33 7.52 7.62 22.47 
50 Femalk 7.28 7.47 7.57 22.32 
| Male 7.4 7 7.62 2° 30 
60 Femak 7.38 7.28 7.60 22.26 
| 14.78 14.58 15.22 14.55 
70 Female 7.3 7.19 2210 
14.67 14.39 15.15 14.21 
Male 5.25 5.08 15.02 106.23 
| Female 55.07 4.92 105.77 
Total 
T0.30 T0.00 71.70 212.00 
{ 
: 
Degrees 
Source of || Mean 
variawon freedom - — | 
Tot 24 7.28 
a 5... 6.8 1.57 115.44 
1 OO04 0.0004 
ktments 4 05 0.0018 
Age treatment 0.0566 au 
Pooled errot ror 0.0136 
Significant at the 5 eve y 
“Significant at the 1 leve : 
Tabular alue and 4 df 
i 
abular F values for 2 and 22 df 44 (5.72 
Tabular F valu for and df 
20 10 50 60 
534 545 534 538 
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TABLE 5 


Age preference of sweetness of sirup packed red sour 
pitted Montmorency cherries. (Select panel) 


Age 


In Put Brix 
Over 40 Total 


Male 
Female 


Male 
Female 


Male 


Female 


Male 


Male 
Female 


C. Physical tests 


In Table 7 are presented data on the properties of 
the canned cherries after equilibrium. The per cent 
absorption of a mixture of 10 ml. of the drained juice 
plus 50 ml. buffer at pH 3.5, was measured at 530 mp 
in a Bausch and Lomb Colorimeter. The Hunter 
Color Difference Meter values were determined after 
standardizing the instrument with a Munsell Color 
Chart 5R 4/6 having values of L = 35.78, ay, = 424.80 
and b + 8.98. Soluble solids was determined by 
use of cut-out sirup from the cans. Total solids was 
determined using an osterized portion of the drained 
for 24 hrs. The titratable 
acidity was expressed as malice acid. 

Of special interest are the Hunter a/b values and 
soluble solids to acid ratios provided by these physi- 
cal measurements. The color values, a/b representing 
redness, reach a peak at the 50% sugar level and then 


cherries, dried at 70° C. 


TABLE 6 


Analysis of variance of the scores presented in 
Table 5. (Select panel) 


Degrees Sums 
of of 
freedom squares 


Mean 
square 


Source of 


ariation 


Total af 21.295 

Treatments 12.168 +042 
does 0.55 0.55 1.827 
\ge 1.949 0.975 
Sev treatments O.946 0.237 

Sex age 0.458 0.220 

\ge « treatments 508 O=.189 

Pooled error 22 6.628 0.301 


' Significant at the 1% level 
Tabular F values for 4 and 22 df 


Tabular F values for 2 and 22 df 


TABLE 7 


Properties of sirup packed red sour pitted 
Montmorency cherries 


Per cent sugar, input sirup 
60 
Color 


B and L, % absorption 
Hunter values of cherries 


Soluble solids, % 
Total solids, % 


Acidity (malic) % 
Soluble solids —acid ratio 


taper off. This correlates nicely with the sweetness 
preferences and perhaps has a significant influence oi 
them. It would appear that the most desirable soluble 
solids to acid ratio for this product would lie between 
35 and 42 since the greatest preference was exhibited 
at the 50 and 60% sugar levels. 


SUMMARY AND CONCLUSIONS 


Canned red sour pitted Montmoreney cherries were 
prepared with various levels of sugar. Physical 
properties of the cherries were measured and prefer- 
ence values obtained with a large random panel and 
a small select panel. It can be concluded from the 
results obtained that a) the best level of sugar for 
rs.p. cherries to be processed for dessert uses lies 
between 50 and 60% input sirup, b) that this level is 
equivalent to soluble solids to acid ratios of 35 to 42, 
¢) that at this level the redness of the cherries is at 
its maximum and d) that preference values obtained 
with a small select group for such cherries are not as 
reliable as those obtained with a large random group. 
The relatively high degree of preference obtained for 
these cherries at all levels of sugar suggests that cher- 
ries packed in sugar sirup would meet with consider- 
able acceptance as dessert fruit. 
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Using Salt Efficiently 


by INTERNATIONAL SALT COMPANY, INC. 


New Evaporated Salt Dissolver Has 
Five Important Advantages 


Here’s good news for every user of evaporated salt 
brine! A new Sterling Evaporated Salt Dissolver 
developed by International Salt Company is 
available in a full range of capacities to suit spe- 
cial plant requirements. The equipment features 
an exclusive new hopper, a float chamber with 
hydrostatic head, tough plastic construction, and 
by far the highest flow ratings yet achieved in 
dissoivers of similar size. 


1. New custom designs. The Sterling Evaporatec 


Salt Dissolver is available in standard sizes of 


30”, 36”, 48” and 60” diameter, and in larger sizes 
to meet custom requirements. International also 
offers plans for converting existing tanks or other 
plant equipment into salt dissolver service. 

2. Exclusive new hopper. The Sterling Evaporated 
Salt Dissolver’s remarkable new hopper insures 
free salt flow, even under high-humidity condi- 
tions. Besides increasing salt storage space, the 
hopper permits adding salt without lowering the 
liquid level in the dissolver—a valuable timesaver. 
3. Precision-engineered float chamber. Unique 
system* prevents undissolved salt crystals or 
brine in the dissolver itself from flowing up into 
the float chamber. Resulting “one-way traffic” 
eliminates salt recrystallization,which could other- 
wise impede the free action of the float valve. 


4. Corrosion-proof plastic used in the new dis- 
solver is acceptable to the Food and Drug 
Administration of the U.S. 
Health, Education and Welfare and to the Meat 
Inspection Division, U.S. Department of Agri- 
culture, for use in food processing equipment. 


5. High capacity. In-plant performance has al- 
ready proved over and over that the new standard 
36” x 48” Sterling Evaporated Salt Dissolver will 
deliver in excess of 900 to 1,200 gallons of satu- 
rated brine per hour. The only limiting factors 
are the capacity of the pump and provisions for 
adding salt to the dissolver. 

If you'd like engineering help in deciding on the 
best Sterling Evaporated Salt Dissolver for your 
specific needs, contact International Salt Com- 
pany. An expert Sterling sales engineer will 
gladly work with you or your plant engineer to 
determine the right dissolver capacity and loca- 
tion, functional piping layouts, etc. 


“PATENTS PENDING 


Department of 


Brilliantly clear, fully 
saturated brine is made 
automatically from 
premium-quality 


Sterling Evaporated 
Salt in this new 
dissolver. Pick the unit 
with the right capacity 


for your needs, 


50 YEARS OF SALT EXPERIENCE CAN BENEFIT YOUR COMPANY 


From 50 years’ field experience and a continuing research and develop- 
ment program (the first ever established in the salt industry), International 
has accumulated an unequaled amount of technical data on salt— its 
production, properties and uses. Our engineers will be glad to make this 
information available to you without charge. They can also help you select 
the right salt for your needs—from the complete line of high-quality 
Sterling Rock and Evaporated Salt. Contact your nearest International 


Salt Company sales office, or write to us direct. 


International Salt Company, Inc., Scranton 2, Pa. + Sales Offices: 


Chicago, Ill Memphis, Tenn Philadelphia, Pa. 
Cincinnati, O Newark, N. J Pittsburgh, Pa. 
Cleveland, O New Orleans, La Richmond, Va. 
Detroit, Mich New York, N. Y St. Louis, Mo 


Atlanta, Ga. 

Baltimore, Md 
Boston, Mass 
Buffalo, N. 


Service and research are the extras in 
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EXCEPTIONAL 
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A recently developed vegetable A recent contribution of the Alva Flavors Laboratories. 
extraction provides a fullness and Not the usual vanillin-type of imitation flavor, Alvan 
roundness comparable to the finest achieves a full-bodied taste at an economical price for every 
pure bourbon vanilla extract in vanilla flavored food. 


Test this unusual new basic flavor! Production samples at 

your request along with suggested use recommendations. 
van Alvan is available in strengths comparable to 

1X, 2X, 4X, 6X, 8X, and 10X pure vanilla extracts. 


Alvan 4 fold is priced at $7.50 per gal (24 gals) 


van Ameringen-Haebler 


A DIVISION OF INTERNATIONAL FLAVORS & FRAGRANCES INC. wa 


521 West 57th Street, New York 19, New York ghVOn, 


LEADING CREATORS AND MANUFACTURERS IN THE WORLD OF FLAVOR 


= 

- 

| 

| 

ti 

| 

302B 


Manuscript received May 3i, 1958 


Tue DEVELOPMENT of a relatively 
simple and rapid method of color specification for 
strawberry preserves has been the goal of various 
investigators in this field in recent years, particularly 
since the finding of Kertesz (3) that the color de- 
terioration which occurs during the storage of these 
preserves is well advanced before taste changes be- 
come noticeable. 

The method of Sondheimer and Kertesz (13) for 
the determination of the anthocyanin pigment in 
strawberry products has been extensively used by 
later workers (7,5, 7, 8, 9) concerned with the meas- 
urement of color changes in strawberry products, 
including preserves. However, the pigment determi- 
nation constitutes, as Mackinney and Chichester first 
pointed out (6), an inadequate measure of actual color 
change, since other factors, such as the formation of 
brown pigments and metal-induced discoloration, take 
place concurrently with storage losses in anthoeyanin 
pigment These authors suggested that the attractive 
color of strawberry preserves is rather more closely 
related to the **brightness”’ of the product, a measur 
able colorimetric dimension corresponding to the tri- 
stimulus Y value in the C.1.E. color solid, or the Rd 
or lL, values in the Hunter system. Decareau et al. (1) 
indeed used the Y value as a measure of desirable 
color in strawberry jellies, and obtained excellent 
correlations between brightness values and tempera 
ture summations of thermal treatments applied to the 
jellies, pigment loss, and ultraviolet absorption pro 
dueed by browning precursors. 

Meschter and Liggett (10) proposed a spectropho 
tometric method for the determination of color in 
strawberry preserves based upon the ratio of red 
anthoevanin) to brown (browning) pigments cor 
rected for sample turbidity. 

ln the present study, four tristimulus colorimeters, 
the Photovolt Model 610 Reflection Meter,® the Gard 
ner (formerly Ilunter) Color Difference Meter," the 
Model © Color Eye, and the Colormaster Differential 
Colorimeter " were evaluated for their ability to pro 
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vide color data which could be significantly correlated 


to visual ratings, pigment contents and browning 
measurements 


EXPERIMENTAL 


Preparation of samples. Four lots of strawberry preserve 
samples were used in these experiments. The first lot consist 
ing of two batches, was made from 1:4 frozen sugared straw 
berries of mixed varieties, locally grown, using the following 
formula: 20 pounds of strawberries, 2.4 quarts of water, 1.2 
ounces of pectin (150 grade), 17.6 pounds of sugar and 2.4 
fluid ounees of 70% eitrie acid solution. The preserve was 
concentrated in an open steam-jacketed kettle to a soluble 
solids content of 68° corresponding to a boiling point of 
223° F., filled hot into clean jars, and covered with a layer of 
paraffin, Samples from one batch of this lot were stored at 
70° F., 85° F., and 140° F. for 4 months. Samples 
from the second batch of this lot, made at a later date, were 
stored from three days at 32° F., 95° F., and 140° F, 

The second lot of preserves used in this study consisted of 
12 samples of commer ially packed strawberry preserves, 
locally purchased from retail markets, and exhibiting varying 
le grees of red ind brov n eolor These samples were not stored 
in the laboratory 

The third lot of preserves was obtained from an experi 
mental pack which had been prepared to evaluate the effeet 
of glucose oxidase, ascorbie acid oxidase and sodium hexameta 
phosphate on color retention in storage. The preserves used in 
this pack were prepared from native strawberries of different 
varieties, using the formula for Standard 45-55 Jams and Pre 
serves made from 4:1 cold pack fruit as recommended by the 
Preservers Handbook (7/1). Concentration of this let to 


scluble solids was « irried out in 


vacuum pan at a tempera 


ture not exceeding 140° F. Samples from this lot, some con 


taining the idditives mentioned, were stored for six months 
at 40° F., 70-80° F., and 100° F, Examinations were earried 
out after 0, 14, 28 and 42 days, 12 weeks and 6 months of 
storage. 


The fourth lot of sumples consisted of 24 jars of straw 
berry preserves, ineluding both commercial and experimental 
samples, selected to provide the widest possible spectrum of 
colors ranging from the brightest red to the darkest brown. 

Determination of anthocyanin pigment. The method of 
Sondheimer and Kertesz {) was employed, using Congo Red 
(lye for the standard solution in the analysis of sumples from 
the first lot, and Markakis’ (6) standard eurve for pelargoni 
din-3 monoglucoside in the analysis of the seeond and third 
lots. Measurements were made on a Beckman DU Spectro 
photometer.’ San ples were blended using a mortar and pestle 
prior to analysis, the need for such blending being indicated 
by the following data on the results of inalyses carried out on 
1) the fruit portion, 2) the jelly portion and 3) three repli 
cites of the blended fruit and jelly mixture obtained from the 
sumple: 

Fruit 12.96 mg. pigment 
Jelly 15.52 mg. pigment 
Blend: 16.27 mg. % pigment 

16.40 mg. Oo pigment 


16.32 mg. Co pigment 


Determination of ultraviolet absorption. The filtrate remain 
ing after the extraction of the sample with Sorenson’s citrate 


Manufactured |} Beckman Instruments, Ine., Fullerton, 
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hydrochloric acid buffer, and subsequent centrifugal or enzy- 
matic elarifieation, carried out for the pigment analysis (11), 
was diluted with water to enable accurate measurement of the 
ultraviolet absorption at 285 ma. The Beekman Model DU 
Spectrophotometer was also used for this measurement and, 
the resulting data expressed in terms of mg. % 5-hydroxy 
methylfurfuraldehyde (HMF) as suggested by Livingston (3). 

Color measurements. hotovolt measurements on the first lot 
of preserves were carried out on sample held in white enameled 
metallic cells, about 2% inches in diameter and ineh in 
depth. A glass slide was placed over the sample, care being 
tuken to avoid the presence of air bubbles. The search unit 
was used in the upright position. Measurements were made by 
the suppressed zero teehnique using Munsell color standards 
N/9% and 5R6/6 as secondary standards, but results are reported 
relative to magnesium oxide. Photovolt measurements on the 
second lot of preserves were carried out on samples contained 
in optieal glass cells with an inside diameter of 2% inches. 
The depth of the preserves was % inches, and the cells were 
placed upon the aperture of the search unit resting in an upside 
down position, Munsell standard 2.5 R 2/4 was used as a 
working standard, and measurements made relative to mag 
nesium oxide. Five readings were taken from different spots 
on the cell’s bottom surface, and the mean was used. The need 
for at least this number of readings had been demonstrated by 
preliminary experiments on the variability within individual 
samples, 

Measurements with the Gardner Color Difference Meter 
made on preserves from the second and third lots were carried 
out with the samples contained in the same cells as those used 
with the Photovolt in the second series. A brownish red porce 
lain standard (Ry 6.0, a 23.9, b + 7.2) was used to 
standardize the instrument. L color seale specifications for 
this standard were caleulated to be: L 24.5, a + 18.9, and 
bh + 5.7. Color measurements on the samples were earried out 
in quadruplicate using the large area illumination and the L 
eireuit, 

Measurements with the Colormaster Differential Colorimeter 
were carried out in quadruplieate with the samples contained 
in the dish provided with the rotating accessory. To facilitate 
comparison of data obtained with data from the other instru 
ments, samples were not rotated in measurement. However, 
other experiments using this accessory have shown excellent 
agreement between the mean of four stationary spot readings 
and readings on the same samples while spinning. Calibrated 
white plaques provided with the instrument were used for 
reference. 

Gireen, red and blue reflectance readings were converted into 
lL. a and b dimensions of the modified Adams Chromatie Value 
space using tables provided by the manufacturer. 

Color Eve measurements were obtained in duplicate on sam 
ples contained in reetangular optical cuvettes measuring 
49 mm. x 44 mm. x 24 mm. (outside dimensions). Measure 
ments were made against the ealibrated Vitrolite standards 
provided with the instruments, and results (COL) converted 
to a magnesium oxide (CTE) reference basis using tables based 


on the relationships: 


= 0.6850 + 0.1678 Zeor 
Yeu O.S8764 Yoo 


1.0229 Z ol 


(. 1. EB. tristimulus values were converted into Hunter L, 
tir, be values by reference to conversion tables available in the 
Color Eye instruction manual, 

Visual seores for the first lot of preserves were obtained by 
a combination of ranking and aeeeptability tests carried out 
by twenty judges under a Maebeth Illuminant C light. The 
numerical seore value assigned to each sample refleets the rank 
of the sample derived from the panel’s evaluation, and does 
not represent quantitatively the eolor involved. Thus, the best 
sumple was assigned a value of 8 and the poorest a value of 1. 

Visual scores in the seeond series were obtained by present 
ing the twelve samples to fifteen judges for ranking. The score 
for each sample was ealeulated by adding up the rank number 


assigned by each judge to the sample. Each of the judges 
ranked the set twice, thus giving a maximum possible visual 
seore of 360 and a minimum score of 30. 

Samples from the third lot were judged by 12 panel mem 
bers for both color and flavor. Visual seores for the third and 
fourth lots were computed by the same method as used on the 
second lot. 


RESULTS AND DISCUSSION 


Significance of pigment and HMF measurements. 
Data obtained on the first and second lots of pre- 
serves indicated a_ significant correlation between 
panel ranking scores and both pigment and HMF 
values (Tables 1 and 3). Significant correlations were 
also found to exist between visual ratings and _ pig- 
ment HMF ratios. Since the samples in the first lot 
provided a color gradation from bright red to dark 
brown, and since the samples in the second lot repre- 
sented sound commercial samples on the market, it 
would appear that the pigment content, or pigment 
HME ratio might serve as useful indices of preserve 
color, much as Meschter’s ratio did (10). However, 
the complexity of the determinations involved would 
make such methods impractical for routine usage. 

Significance of C.I.E. tristimulus values. As shown 
in Table 1, there existed a significant correlation be- 
tween the visual rank scores of the samples and the 
C.L.E. tristimulus values determined from the amber 
and green reflectance values measured with the Photo- 
volt Reflection Meter. However, when dealing with 
strawberry preserve samples whose colors were more 
closely grouped together, as in the case of the com- 
mercial samples (Table 2), no significant correlations 
between tristimulus values obtained with the Photo- 
volt (or the reflectance values on which they were 
based) and visual scores could be found. Nor did any 
significant correlation exist between Gardner tristi- 
mulus values and visual scores or pigment content. 

Significance of Hunter a,, b; and L values. It is 
evident, from an examination of coefficients of correla- 
tion tabulated in Table 3, that the Hunter a, values, 
obtained using the Gardner Color Difference Meter, 
correlated significantly with visual scores, pigment 


TABLE 1 


Visual scores, pelargonidin-3-monoglucoside content, ultraviolet 
absorption, and C.I.E. tristimulus values of strawberry 
preserves cooked by the open-kettle method and 
stored at different temperatures 


Stora 
\l 
‘ "Pigment | sorption 
rin Tempera seo as IME 
ture 
lay 
$ MO 4 1.06 50.6 0.021 2 66 2.00 O39 
120 3 50.8 0.006 171 1.33 78 
120 95 0.65 PRO 1.26 O82 
ti if rrelation 
Significant at the 5‘ 


level 
Significant at the If) level 


Denotes samples not acceptable t sual pa 


3 

4 

Be, 

| 

| 

tig 

EY 

| 

ae, | 
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COLORIMETRY OF STRAWBERRY PRESERVES 


TABLE 2 


Visual scores, pelargonidin-3-menoglucoside content, ultraviolet absorption, C.I.E. tristimulus 
and Hunter chromaticity values of commercially packed strawberry preserves 


Pigment Photovolt Gardner 


Sample sue p U.V. Absorp HMI (Hunter) 
igment 
number “= tion as HMF 


tan 
ratio 


contents and pigment/ HMF ratios obtained on the TABLE 4 

commercial samples. Hunter by, values correlated 

with pigment contents and pigment/HMF ratios, but 

not with visual scores. stored at different temperatures 
Significance of tan ' a;, values. As measure of hue 

in the Hunter color solid, Francis (2) had used the 

angle whose tangent is a/b (Figure 1). Thus the 


values of vacuum cooked strawberry preserve samples 


value tan represents the angle which the constant 


hue line, in which the sample is located, makes with 
the vertical axis. For example, the angle ‘‘m’’ repre- 
sents the hue of Sample Number 1 in Table 2, while 
angle ‘‘n’’ represents the hue of Sample Number 5. 
This hue function has been successfully used for vari- 


ous products by other workers, including Roseman 42 
et al. (12) and Wishnetsky et al. (14). ; ; a ee 


460 44,7 

It is obvious from Table 3, that the most highly Pit inis 


significant correlations were obtained between 


Values for the normal commercial samples ranged 


tan values and visual scores or pigment contents. 


sual panel 


TABLE 3 222% Denotes samples not acceptable to taste or visual panel 


Coefficients of correlation between visual scores, pigment 
contents, or pigment/HMF ratios and colorimetric values from 48.6 to 62.5. Table 4 shows the effects of several 
derived from photovolt and Gardner measurements 
on commercially packed samples of 
strawberry preserves 


time and temperature conditions on the hue. of straw 


Coefficient of correlation with 

Instrument > 
Visual Pigment Pigment 

score content HMF ratio 


Photovolt Amber 0.392 
Photovolt Blue 0.394 
Photovolt Green 0.156 
Photovolt O.241 
Photovolt O.394 
Photovolt O.15¢ 
Gardner 
Gardner i O.730 
Gardner 0.612 
Gardner ‘ 0.179 
Gardner 0.106 
Gardner 0.645! 
Gardner tan 0.2652 0.649 
Visual Figure i. Hunter chromaticity diagram illustrating the tan 
panel a: 
a — function. Angle m is the hue of strawberry preserve sample 
Significant at the 5% level t 


2 Significant at the 1% level No. 1; angle n is the hue of sample No. 5 in Table 2. 


305 
5 ! 
ma. % my. % ) 
1 98 2.30 19.2 0.120 2.2 13 1.5 
2 108 2.16 19.6 O.11¢ 2.3 1.4 2.7 1.4 505 
3 105 2.36 20.5 0.115 2.3 1.5 2.5 15 
4 285 5.67 29.1 0.195 2.7 1.5 bt 7.1 1.5 8.37 59.7 a 
5 2900 5.94 18.7 O.318 2.5 2.1 7.9 4.1 8.06 62.5 
; 6 294 5.00 18.9 0.264 2.4 1.4 2.4 7.7 4.1 7.75 61.9 5 
7 56 11.4 O.0R2 2.3 2.9 7.07 55.8 
2.56 27.8 0.092 1.8 4.1 2.7 5.92 56.8 
9 200 2.90 21.7 0.154 2.4 1.4 2.8 1 10 5.92 52.0 Fi 
246 1.38 19.2 0.228 2.2 1.3 2.0 6.2 7.75 
11 193 5.67 0.246 1 1.8 6.7 i4 52.1 
12 214 4.18 19.6 O.2138 2.3 1.9 1.1 7.42 55.0 
w 6.8 ‘ Zs 62.5 62.3 
38.7 
37.9 
19.2 
19.6 
ficient of correlat 
res 
if 
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TABLE 5 


Comparison of visual panel evaluation of 24 strawberry preserve 
samples with tan ' a/b values obtained from measurements 
made with three color difference meters 


Visual pan Gardner Colormaster Color eve 
Rank Seore Rank tan Rank tan Rank tan 
by b ' 
1 63.6 ‘ 70.3 
46 i 60.0 62.58 1 
‘ 615 3 
1 “4 1s 602 
85 4 44 21 18 49.24 
16 75 17 20.7 20 a9 
7 16 28.9 wo | 12 
14 60 9 15.7 4 394 29 
32 05 16 456 | 10 
21 a2 | 79 2 42 
22 2 |. 9.2 19 393 | 2 48.5 
‘ flictents of rrelat 
ith visual seores O7s4 
* Based on Hunter Color Spa 
on Adams Chromatic Value Spa 
Significant at level 
Denotes samples net acceptable to visual panel 


berry preserve samples. Highly significant correla- 
tions between hue values and visual scores were again 
obtained. Values of samples acceptable to the visual 
panels ranged from 45.8 to 64.8 (Gardner) while 
samples up to 47.0 were rated visually unacceptable. 
Tan! — values in the modified Adams Chromatic 
Value space also correlated well with visual scores. 
Values based upon measurements made using the 
Color Eye, although significant at the 1% level, did 
not correlate as well with visual scores as did values 
obtained from Gardner or Colormaster measurements. 
It is interesting to note that Kertesz’ (3) observation 
on the occurrence of color changes prior to the onset 
of detectable flavor changes is also illustrated by the 
data in Table 4. 


SUMMARY AND CONCLUSIONS 


Samples of strawberry preserves, including sound 
commercial samples, as well as open-kettle cooked and 


vacuum-cooked samples exhibiting extreme variations 
in color, were analyzed for their pelargonidin-3-mono- 
glucoside pigment content, and 5-hydroxymethylfur- 
furaldehyde (HMF) content, and examined visually 
and by means of four tristimulus colorimeters. 
Significant correlations were obtained between 
visual ranking scores and pigment or pigment HME 
ratios. The most significant instrumental value was 
ar 
— function in the Hunter 
L 
or Adams Chromatic Value systems. Samples show 
ing values ranging from 45.8 to 64.8 (measured using 
the Gardner Color Difference Meter) were considered 
acceptable by a visual panel. Samples having values 


hue expressed as the tan 


up to 47.0 were rejected as unacceptable. 
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Sunkist technical advisers...over 400 different citrus 
products for industry...can help you solve it! 


SUNKIST KNOW-HOW produces the 
finest citrus products to be had. That 
same know-how —the backlog of 
more than 60 years experience—and 
those citrus products—over 400 of 
them—can help solve your food 
processing problem. 

Every course on the American menu 
has profited from Sunkist research or 


Exchange products. We’ve made a 
good condensed soup glorious by add- 
ing a few ounces of Exchange Lemon 
Juice to 100 gallons of it. We have 
stopped pies from ‘“‘bleeding’’ by 
using Exchange Low Methoxy] Pectin 
in the filling. 

And between soup and dessert, 
we've devised enough manufactur- 


EXCHANGE BRAND CITRUS PRODUCTS widely used by leading food 


processors include: Lemon Juice.. 


.Orange Juice...Orange Oil... 


Lemon Oil...Frozen Orange Puree... Frozen Lemon Puree... 
Preserver’s Pectin... Low Methoxyl Pectin. 


PRODUCTS 


ing processes for the benefit of the 
American food processor to get Sun- 
kist 118 separate U.S. patents! 

Sunkist technical experts will be 
glad to work with you—in your own 
plant —or for you—in their own citrus 
research department. Write—or, if 
it’s urgent, telephone —and a Sunkist 
man will call on you. 


Sunkist Growers 


SALES DEPARTMENT ¢ ONTARIO, CALIF, 
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how Sorbic helps dairy products keep longer 


Improved mold and yeast resistance in your dairy 
product means longer keeping life. It means im- 
proved customer saticinetion. far fewer spoilage 
Result... greater profit for you. All this is 
possib le with CARBIDE’s Sorbic. 

Sorbie is unusually effective in many dairy prod- 


losses. 


ucts. It retards many molds and yeasts that are re- 
sponsible for spoilage. Low concentrations of Sorbie 
are effective for long periods. It does not affect taste, 


odor or appearance at effective levels; it is digested 
in the same way as butter fat. And Sorbic is easy to 
use, easy to store. 

Sorbic has already improved the keeping life of 
perishables such as ¢ cheese and cheese products, pre- 
pared fruits, vegetables and salads. Find out more 
about Sorbic. For sample and technical information, 
write Department B, Union Carbide Chemicals Com- 


pany, 30 East 42nd Street, New York 17, N. Y. 


for a longer keeping life... SORBIC 
UNION CARBIDE CHEMICALS COMPANY 
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The Use of Isolated Soybean Protein for 
Non-Meat, Simulated Sausage Products 


Frankfurter and Bologna Types: 


Manuscript received May 31, 1958 


Tu ADVANTAGES of edible isolated 
soybean protein as a source of new food products or 
as a means of improving the nutritional value of many 
familiar foods have been enumerated (3, 12). It has 
been pointed out by Anson (3) that ‘‘the only oilseed 
protein consumed by man on a large scale in any form 
is soy protein’? (in the Orient). The Oriental prac- 
tice is to remove the fiber of the undefatted soybeans 
by separating out the protein in the form of **milk”’ 
or ‘‘eurd,’’ or by fermenting the soybeans into any 
of several products (10, 30). 

In the United States defatted soy material is used 
as the source for chemical separation and isolation of 
soy protein for edible purposes. According to Smith 
(29) ‘the term protein isolate (or isolated protein 
is usually restricted to the designation of a chemi- 
cally-isolated protein,’’ analysis of which, after cor- 
rection for moisture and ash, is approximately 100% 
protein. Different methods of preparing isolated soy 
protein have been described by several workers (5, 6, 
11, 28, 29, 50). 

The nutritional adequacy and value of properly 
processed soy protein are well documented, whether 
in the form of the protein isolate, soy flour, or soybean 
oil meal (2, 12, 13, 20, 26). Edible isolated soy pro- 
tein is stable, bland in flavor, light in color, is not 
atfected by moist atmosphere, and can be stored in- 
definitely without perceptible deterioration. When 
properly dispersed and incorporated into many food 
formulations, it imparts several useful properties, 
such as those of dough-forming, moisture-holding, fat 
binding, emulsifying, foaming, film-forming, thicken 
ing, stabilizing, gell’:g, cohesiveness, and adhesive 
ness (12). 

Simulated meat products. Considerable effort by a 
number of workers has been expended to develop 
meat-like products from fish or non-meat materials, 
including milk, eggs, or plant protein matter as the 
source. One of the early patents in this field was 
awarded to Kellogg in 1907 (23), who used milk case 
in and wheat gluten as protein sources. Others have 
employed yeast, fungi, algae or peanuts, but for the 
most part soybeans and various soybean products are 
favored as an economical source of high quality 
protein, 

Several meat-like foods are being marketed in which 
mixtures of wheat gluten, sov flour, and nutmeats are 


‘Presented before the Eighteenth Annual Meeting of the In 
stitute of Food Teehnologists, Chicago, Illinois, May 26, 1958 


S. S. Frank and S. J. Circle 


Chemurgy Division, Research and De- 
velopment Laboratory, Central Soya 
Company, Inc., Chicago 39, Illinois 


used (24, 35) A spray dried aqueous extract of 
ethanol-washed soy meal called **Gelsoy’’ has been 
advocated as an emulsifier in sausage products (6, 17, 
18). The use of isolated soy protein in meat-like 
products has been disclosed by several workers (4, 7, 
8,9, 12, 15, 33). Although these products for the most 
part have little or no structure, Boyer (7), for exam- 
ple, has carried the idea out to the extent of emulating 
the fibrous structure of muscle meat. 

Frankfurter and bologna characteristics. In this 
report meat simulation studies are restricted to frank 
furter and bologna types of cooked sausages, the most 
popular sausage products consumed in the United 
States (1, 27 ln the manufacture of frankfurters, 
beef and pork are finely ground with curing agents, 
spices, and possibly a binder. During further com- 
minution shaved ice is added to bring the mixture to 
the desired consistency and to prevent excessive bac 
terial growth by lowering the temperature. The pre- 
pared meat is then encased, linked, smoked, cooked, 
chilled, packaged and stored under refrigeration, 
Frankfurters and bologna differ in the amounts and 
types of seasonings employed, but also less water is 
added in bologna formulations 

The flavor of meat is a compl x subject. The dis- 
tinctive flavor of cooked meat is reported to be pre 
dominantly odor and is derived by the action of heat 
on meat fiber to produce devradation products of 
amino acids, including nitrogen bases and organic 
acids (74, 19). This flavor has been approximated by 
hydrolysis of glutamie acid-containing proteins with 
hydrochloric acid Such hycrolvsates of veeetable 
proteins— including wheat gluten, corn gluten, and 
isolated soy protein—have been described, and several 
are available commercially 

The flavor of frankfurters and bologna is due not 
only to the curing, smoking and cooking of their meat 
content, but is attributed even more to the spices and 
seasonings incorporated (1, 23 The flavor varies 
considerably from one manufacturer to another, and 
in different localities, depending on the selection and 
blending of seasonings. It is apparent that a wide 
latitude in flavor is afforded in simulating sausage 
with an all-vegetable composition of matter. 

The color of frankfurter and bologna sausages is 
attributed mainly to the cured myoglobin content of 
the meat, modified by the seasonings, smoking and 
cooking. Many states and the Federal government 
permit the use of artificial color as an aid to the ex- 


y 
at 
‘ 
i 
, 
« 
307 


308 FOOD TECHNOLOGY, JUNE, 1959 


ternal color developed by smoking. In simulating 
these sausage types with all-vegetable materials, their 
color can be closely approximated by the use of certi- 
fied food colors available. 


MATERIALS AND METHODS 


Types of soy protein. Two types of edible isolated soy pro 
tein are available commercially and have been deseribed: pro 
tein, a water-insoluble form and proteinate, a water-dispersible 
form (12). Either type of soy protein may be used, although 
the formulations described below, with one exception, are based 
on the water-insoluble protein type, which is a granular ma 
terial available in several mesh sizes. This protein has a pH 
reaction of 4.5 to 5 in water, at which pH it has no binding or 
gelling properties. These are developed by the addition of a 
ilispersing agent, which may be any food grade alkali, to the 
neutral range of pH (7/2). The tribasie sodium salt of ortho 
phosphorie acid is preferred for this study. 

Formulation procedure. A preliminary procedure was worked 
out which was used as the basis for most of the following 
experiments. Isolated edible soy protein (with sereen size 
graded to pass 40 mesh) was added to a hot solution of tri 
sodium phosphate in an electric mixer. After the mixture was 
well stirred, fat, emulsifier, hydrolyzed vegetable protein sea 
soning, smoke flavor, spices and color were added. The mix 
ture was stuffed into clear or colored cellulose frankfurter 
casings, linked, tied and steamed at 10 p.s.i.g. for 15 minutes. 
The finished product was cooled, stripped of the easing, and 
frozen for later comparison. Table 1 shows the ingredients and 
proportions typical for simulating fine-cut sausage composi 
tions and is the basis for all the experiments reported below. 
All of these ingredients are available commercially. 

Analytical procedures. All cooked samples were visually in 
spected and were submitted to a small laboratory taste panel 
for texture and flavor evaluation. Protein analyses were de 
termined by the Kjeldahl method (25), using the faetor 6.25 
to convert N to protein, and moisture analyses by air 


TABLE 1 


Typical formulation for an all-vegetable simulated fine-cut 
cooked sausage composition ' 


Amount | Ingredient 
140 Water at 60° C. (140° F.) 

7 « 12 Heo 
Edible isolated soy protein 

hat (vegetable shortening) 

ole Mixed mono-diglyceride emulsifier 
1 ¢ Mixed frankfurter spices 

4g Hydrolyzed vegetable protein powder 
lg Smoke flavor or smoked yeast 

1 drop 10% Repoline Orange dye 

2 drops 10% FDAC Red No. 3 color 


Cellulose casings 


' This formulation is the basis for all the experiments in this report 
Chemurgy Division, Central Soya Company, Ine., Chicago 39, Il 


P-3 P-5 P-7 


drying at 130°C. (25). Fat analyses were made by an 
ether extraction method (25) or by a modified Babeock method 
(31). The pH values of the final products were measured on a 
Beckman model H-2 pH meter, after mixing 10 g. of the finely 
chopped cooked sample with 20 g. of distilled water at room 
temperature for 20 minutes. 


RESULTS 


Effect of pH variation. Using the basic formula of Table |, 
the amount of trisodium phosphate was varied from 3 g. to 
11 g. in inerements of 2 g. After processing into ‘* frankfur 
ters,’’ these were compared for pH, appearance, texture and 
color. At pH 5.4, the ‘‘frankfurter’’ was light pink in color, 
but granular in appearance and texture. At pH 6.2 and 6.5 the 
color was slightly darker; consistency and texture were good. 
At pH 6.8 and 7.1 the color was dark, and the ‘‘ frankfurter’’ 
was shrivelled. See Table 2 and Figure 1. 


TABLE 2 


Effect of variation of trisodium phosphate on the analyses of 
cooked soy protein “frankfurters” 


Cod Protein | Protein Fat Fat Moisture 
ode 
No.1 Moisture wet dry wet dry pH Protein 
basis basis basis basis 
ratio 
PS 67.9 22.9 715 4.37 13.7 5.4 3.97 
PS 69.5 21.9 71.6 4.24 13.9 6.2 8.17 
P7 68.7 21.9 69.8 3.88 12.4 6.5 14 
P9 20.9 69.7 3.84 12.6 6.8 
Pil 63.4 20.5 66.0 4.00 7.1 


' The code refers to the number of g. NasPO«- 12 HeO used in the 
basic formula of Table 1 


Effect of fat variation. Again using the basic formula of 
Table 1, the amount of fat was varied from 0 to 18 g. in inere 
ments of 4.5 g. The formulation without added fat gave a dark, 
very firm product. Those containing 4.6% to 17.10 fat (dry 
basis) were lighter in color, softer and more aeceptable. The 
formulation with 22% fat content (dry basis) was shrivelled. 
The results are given in Table 3 and Figure 2. 

Effect of water variation. The amount of water in the basic 
formula of Table 1 was varied from 100 to 180 g. in increments 
of 20 g. The mixture with 63.36 moisture (moisture-protein 
ratio 2.46) in the final product was very stiff and burst at least 
half of the casings. At 65.1% moisture (moisture-protein ratio 
~.66) it was less stiff, but still burst several casings. At 68.7 
moisture (moisture-protein ratio 3.14), the final product was 
acceptable. The ‘‘*frankfurters’’ with final moisture content 
72.40, and 73.56% (moisture-protein ratios 3.81 and 3.97) were 
softer, and had a tendeney to shrivel during cooking; because 
they were less viscous during stuffing, they contained fewer air 
holes. Refer to Table 4 and Figure 3. 

Effect of variation in cooking temperature. The basic formu 
lation of Table 1 was stuffed in small diameter casings and 


P-9 P-11 


Figure 1. Effect of pH variation on the appearance of cooked soy protein “frankfurters.” 


P3: 3 g. trisodium phosphate, pH 5.4; P-5 


5 g. trisodium phosphate, pH 6.2; P-7: 7 g. trisodium 


phosphate, pH 6.5; P-9: 9 g. trisodium phosphate, pH 6.8; P-11: 11 g. trisodium phosphate, pH 7.1. 
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TABLE 3 Effect of variation in protein particle size. The basic for- 
= mula of Table 1 was made up with edible isolated soy protein 
Effect of fat variation on the analyses of cooked so : ; : 
tag y se y samples differing in fineness of grind. Four samples were com 
pared, coded G10 (+10 mesh), G20 (—10+20 mesh), G30 
Cod Protein | Protein Fat Fat Moisture (—20+ 30 mesh), and G60 (—40 100 mesh), the latter being 
No.1 Moisture wet dry wet dr} pH Protein the eontro] grind, The results are tabulated in Table 6 and 
basis basis basis basis ratio 
} atl illustrated in Figure 5. 
% Oo % o o The large granules of the G10 formulation showed little co 
FO 71.2 23.9 83.0 0.06 0.21 6.5 2.98 hesion and resulted in a shrivelled product with a loose, erumbly 
) 6 - and lumpy texture. With increasing fineness of grind, better 
68 69 3 2 6.5 3.12 
F13.5 68.8 22.3 71 ) 5 24 17 1 6.3 3.09 cohesion and texture were obtained. Both moisture-holding 
F18 67.2 20.6 63.1 7.21 22.0 6.3 3.26 capacity and fat-holding capacity (binding properties) in 


creased direetly with fineness of grind. It is recognized that 
these results hold for the type of mixer and time of mixing 
used in this study; in a comminuting type of mixer, the initial 


'The code refers to the number of g. fat used in the basic formula 
of Table 1 


mesh size would be of less significance. 
steam-cooked at various pressures for different intervals of Formulation with proteinate. A frankfurter type composi 


time to assure complete cooking. When steamed at 100° C, tion was made up according to the basic formula of Table 1, 
(212° F.) and atmospheric pressure for 25 minutes, the final but substituting the water-soluble proteinate form of isolated 
product was light in color, but mealy. When treated at 108° C, soybean protein for the water-insoluble protein form. Sinee 


(227° F.) and 5 p.s.i.g. for 20 minutes, the produet was still 


slightly mealy. Acceptable products were obtained by eooking 


at 115°C. (230° F.) and 10 p.s.i.g. for 15 minutes, and at TABLE 4 
121°C. (250° F.) and 15 p.s.i.g. for 10 minutes. See Table 5 

Effect of water variation on the analyses of cooked soy 
und Figure or the res 8. » 

When stuffed in large diameter casings to simulate bologna, P 
a formulation containing 63% water, 20¢¢ isolated soy protein Fat Fat Moisture 
and 126, fat burst the casing upon steam-cooking at atmos —_ Moisture wet dry wet dry pH Protein 
pherie pressure, or at 5, 10 or 15 p.s.i.g. When boiled in water basis oasi basis | basis ratio 
for 45 minutes, the easings did not burst. At the higher tem Oo o o, of % 
peratures of the steam-cooking, excessive browning was ob W100 63.3 25.7 70.0 i.n¢ 13.2 6.5 2.4 
served in the produet. The much larger bulk of simulated 65.1 70.5 6.0 

bologna composition in large d ameter — presents prob W160 72.4 19 ERR i 14.6 66 RI 
lems of heat transfer during cooking which are not encountered W180 73.5 18.5 70.3 13.2 6.6 3.97 
with the small diameter casings used for simulated frankfurter Tike coin refere to the namie € g. of water used in the basic 


1 


formula of Table 


composition. 


F-0 F-4.5 F-9 F-13.5 F-18 
Figure 2. Effect of fat variation on the appearance of cooked soy protein “frankfurters.” 
F-0: no fat; F-4.5: 4.5 g. fat: F-9: 9 g. fat: F-13.5: 13.5 ¢g. fat: F-18: 18 ¢. fat 


W-100 W-120 W-140 W-160 W-180 
Figure 3. Effect of water variation on the appearance of cooked soy protein “frankfurters.” 
W-100: 100 g. water, moisture-protein ratio if W-120: 120 g. water, n ire protein ra 2.6 
W-140: 140 g. water, moisture-protein ratio 3.14; W-160; 160 g. water, moisture-protein rati 81; W-1R80 


180 g. water, moisture-protein ratio 3.97 


_ 

— 

; 
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TABLE 5 


Effect of variation in cooking temperature on the analyses of cooked soy protein “frankfurters” 


Moisture 


> » ai F t 
Protein Protein Fat a pH a 


ode No Heating time foisture wet basis dry basis wet basis dry basis 


€ 
S5 2 
S10 2 
2. 


S15 


4 
4 
1 


* The code refers to the number of p.s.i.g. used in steam cooking 


this has a pH reaetion in water in the neutral range, no dis phate thickened the uncooked mixture considerably compared 

persing agent is required, and the trisodium phosphate was to the uneooked control (differing in this respect from the 

omitted. The formulation made with the spray-dried neutral hexametaphosphate or pyrophosphate), this increase in vis 

soy proteinate gave an acceptable product of a very smooth cosity had no apparent effect on the final gel structure of the 

texture. cooked mixture compared with the cooked control. The above 
Effect of various types of phosphates. Meat frankfurters experiments are reported in Table 7. 

have been reported by some workers to be improved in binding 

properties by addition of small amounts of various types of 

phosphates (27, 32), although this effeet has been disputed by TABLE 7 


other workers (76, 34). It was considered worthwhile to deter Effect of various types of phosphates on analyses of cooked 


mine whether a difference in the types of phosphates would soy protein “frankfurters” 
affeet the binding property or other properties of isolated soy : 
protein. In addition to the trisodium orthophosphate used in Pa Protein | Protein Fat Fat Moisture 
the basie formulation of Table 1, three other phosphate types Nol Moisture wet ary wet ar Protein 
eae sis Sis SIS atio 

were tested as adjunets in the eomposition. The fat content of sche snc — . mei 
the basie formula was increased to 40 g., and a control formu ( ‘ ‘ w 

lation with no additional phosphate was compared with those 3.04 
containing 1.25 g. of sodium hexametaphosphate, or 1.25) g. 2 56.6 15.6 3.0 | 16.9 36.5 j 3.04 
tetrasodium pyrophosphate. No difference in appearance, tex- 
ture or consistency was observed, and no inerease in fat ‘ 18 50.4 6 30 
binding was indicated. In another test the water amount of “3 The code refers to the phosphates as follows: PC: control PH 
the basie formula (Table 1) was increased to 150 g. and the sodium hexametaphosphate; PP: sodium pyrophosphate; PO: control 
fat to 33 g. The control composition containing no added phos *M: potassium polymetaphosphate 
phate was compared with another containing 1.25 g. potassium 


pelymetaphesphate ac sdjunet Alhengh the pelymetaphe Bacterial count of all-vegetable simulated sausage. Samples 


of a soy protein composition simulating frankfurter type saus 

age were taken before stuffing, after cooking (casing not 

TABLE 6 stripped), and after stripping. Total plate counts and yeast 

Effect of variation in protein particle size on analyses of and mold counts were made by standard plate count techniques 
cooked soy protein “frankfurters” and are reported in Table 8. 

Reheating of all-vegetable simulated frankfurters. Simu 


| Moisture lated frankfurters made from isolated soy protein as complete 


j 
| Protein | Protein Fat Fat 


Moisture wet dry wet d-y pH Protein 
basis basis basis basis 


No! replacement of meat were reheated by immersion in hot water 
: zs and by pan-frying. A short simmering period gave better re 
Gie . aa 6.5 sults than a prolonged immersion in hot water, since some of 
G20 2 ‘ 3 11.3 6.6 3.0% the flavoring agents tended to be leached out. Very little of 

} ~¥ 6.6 | 3.1 the dye dissolved in the water. Good results were obtained by 


65 


7 | 8 


5 
4 


frying in a minimum of fat over medium heat. Broiling was 
‘The code refers size of the protein as follows G10 not too satisfactory due to a tendency of the high heat to chat 
+10 mesh), G20 +20 mesh), G30 (—204 30 mesh), G60 . . 


10 4+ 100 mesh) the produet, and more work will be necessary to overcome this 


S-0 S-5 S-10 S-15 


Figure 4. Effect of variation in cooking temperature on the appearance of cooked soy protein “frankfurters.” 


atmospheric steam at 100° (212° F.); 8-5: steam (5 p.s.i.g.) at 108° (22 


(10 psig.) at 115° C, (239° F.); S-15: steam (15 p.s.i.g.) at 121° C. (250° F.) 


F.); 8-10: steam 


. 
310 
j 
ein 
| ratio 
‘ 
et 69.7 3.49 11.4 6.5 3.25 
spb 71.6 3.66 11.8 64 3.07 
tks 70.7 4.11 13.2 64 3.11 
69.4 3.95 12.5 6.3 3.11 
. 
ai 
i : 
+ 
: 
{ 
( 
a9 


Best way to Increase 
Flavor, Texture and Value 


Food processors have long relied upon the quality 
ingredients distributed to the food industry by Corn 
Products Sales Company: Cerelose dextrose sugar; 
Buffalo, Hudson River and Snowflake starches; Rex 
and Globe corn syrups. These fine products bolster 
the flavor, texture and color of fine foods—factors 
that enhance food value and keep buyers reaching 
for your brand. 

The sugars, syrups and starches available from 
Corn Products Sales Company do more than in- 
crease these desirable food qualities: they save on 
production costs as well. These natural products are 
easy to handle, lead to more efficient, economical 


ete 
iS: 
s 


Fine Products for the Food Industry: CERELOSE 


processing. Their carefully controlled quality, uni- 
form from day-to-day, means your formulations 
can be consistent and standardized. 


The experience amassed by our technical repre- 
sentatives in incorporating Corn Products sugars, 
syrups and starches in virtually every type of fine 
food product sold today, is always at your service. 
For full information on how these quality-en- 
hancing ingredients can be adapted to your pro- 
cessing, call our nearest sales office or write direct. 


CORN PRODUCTS SALES COMPANY «+ 


17 Battery Place, New York 4, New York 


BUFFALO? 


dextrose sugar 


HUDSON RIVER® and SNOWFLAKE?® starches REX* and GLOBE” corn syrups 
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Canco’s perseverance has been rewarded with most of the major advances in canning tech- 
nology. This determination to find the right way has helped us solve countless special problems 
for our customers. That’s why Canco has a reputation for alert, imaginative, cooperative service 
—the kind that can help make your operation more efficient, more profitable. The Canco salesman will 
be glad to tell you more. Give him a call today! 


NEW YORK 


NEW ORLEANS 


SAN FRANCISCO 


S1OB 


Fg 
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4 
“as 
j 
iA 
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ISOLATED SOYBEAN PROTEIN 


G-10 G-20 


FOR SIMULATED SAUSAGES 


G-30 G-60 


Figure 5. Effect of variation in protein particle size on the appearance of cooked soy protein “frankfurters.” 


G-10: (—10 mesh) screen size: G-20: (—10 


G-60; (—40 +100 mesh) screen size 


drawback. Both the water-heated and pan-fried products wer 


acceptable in flavor, texture, and color. 
DISCUSSION 
Edible 


persed, is 


properly dis- 
fine-cut 
cooked sausage of the frankfurter and bologna types. 


isolated soy protein, when 


excellently suited to simulate 
Especially useful in achieving the aims of this report 
is the ability of soy protein dispersions to change in 
form from a viscous sol to a gel on cooking (3, 12). In 
the sol state soy protein is an excellent emulsifying 
agent and in the gel state it acts as a matrix to bind 
fat, water, and other ingredients. It has good nutri 
tional quality, the amino acid composition approxi 
mating that of meat (72), and can be used to replace 


TABLE 8 
Effect of cooking on the bacterial count of soy 
protein “frankfurters” 


(Count 


Yeast and mold 
count 


before stuffing 5.000 O00 


cooked product ( 100 
cooked prod t O00 100 


Mixture 
neased 


Stripped 


Uncooked sov protein frankfurter 


the meat entirely in making an all-vegetable composi 


tion simulating Considerable variation in 


the composition of the final product is possible, but 


sdusage. 


to obtain an acceptable texture, the following con 
ditions should be met, even though the soy protein 
matrix is capable of holding more water and fat than 
is recommended in the limits stated 

The final pH of the cooked gel should be in’ the 
To attain 


this pH using the water-insoluble form = of 


range 6.2 to 6.5 for the optimum texture. 
isolated 
soy protein, no more than 14% of the weight of the 
protein should be added of the dispersing agent, 
Na,PO,-12 HeO. An excess of dispersing agent tends 
to make the protein soluble in water, and results in too 
tender a texture and a poor structure in the cooked 
product. Too tow a pH. produces a hard and granular 
product with some loss in binding properties. 


mesh) screen size G 20 +30 mesh) screen 


The some fat improves palatability. 


llowever, considerable variation in fat composition is 


presence ot 


possible in a matrix with the optimum pH range of 
6.2 to 6.5. An aeceptable product can be made with 
a fat content as low as 1.5% (Table 3 
16% (Table 7 

The final the de- 
pendent not only on the pH and on the fat content, 
but also on the moisture-protein ratio. The ability to 


or as high as 


texture of cooked product is 


bind water increases proportionately to the protein 


content. For a given protein content, too low an 
amount of water causes bursting of the stuffed casings 
too 


during cooking, due to imbibition of more water: 


high an amount of water causes shrivelling during 


cooking, due to sVneresis It be concluded from 
Tables 2-7 
protein ratio in the cooked product for the most ae 
If the un 


amount of 


hays 
the data in that the optimum moisture 
ceptable texture is in the range 3.0 to 3.5. 
the 


water content is too low in viscosity for convenience 


cooked composition with optimum 
in stuffing, this viscosity can be raised by the addition 
of 


uncooked composition weight 


potassium polymetaphosphate based on the 


In order to produce a ood texture the SON protein 


should be steamed at 10-15 p.s.i.g 


for a sufficient time (approximately 10 minutes). 


They should not be immersed in water during process- 
ing as this tends to leach out some of the flavor and 


color and to result in too bland a product. For best 


binding capacity the soy isolate should be 


protein 


finely ground, to pass at least a 20-mesh screen. Jen 


sen (22) shows that even ordinary cooking of frank 


TABLE 9 
Formulations for soy protein “frankfurters” and soy 
protein “bologna” 


For soy protein 
bologna” 


140 

16 
200 


getable protelr 2 
Smoke flavor 1 


es 


Certified food 


optional 


1] 
| 
— 
Total plate 
count 
Water at ¢ 14 
Edible isolated soy protein 
Fat th e1 
options 
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furters at 72° C. (162° F.) for 12 minutes lowers the 
bacterial count considerably. The type of autoclave 
processing used in making the ‘‘frankfurter’’ formu- 
lations in this study is more drastic and results in an 
extremely low bacterial count. If the stripping of the 
casings is done mechanically by clean strippers, a low 
count can be maintained even in the final package. 
Typical formulations for simulated frankfurter- 
type and bologna-type sausages are given in Table 9. 
Equipment. !t should not be too difficult to set up 
a plant for the production of soy protein simulated 
sausage. All the ingredients are dry and have a long 
shelf life. The entire process of manufacture can be 
carried out in a relatively short time, since no long 
period of curing and smoking is involved. The neces- 
sary equipment consists of a mixer, a stuffer, a link- 
ing machine, a pressure cooker, and an automatic 
stripper. A cooler, a packer and a storage refrigerator 
are also essential. None of these, except perhaps the 
pressure cooker, is specially designed equipment and 


should be readily available in most sausage plants. 


SUMMARY 


A process has been developed for using edible iso- 
lated soy protein as the sole source of protein in all- 
vegetable products closely simulating fine-cut cooked 
sausage of the frankfurter and bologna types in 
appearance, flavor, texture, color, nutritional value, 
and other properties 

The effects of variations in pH, fat content, mois- 
ture content, cooking temperature and protein. par- 
ticle size on the texture of cooked compositions were 
determined using the water-insoluble profemm form 
of soy protein isolate. An acceptable formulation was 
also made with the water-soluble protemmate form. 

The process can be easily controlled to produce a 
uniform product with a composition chosen within 
rather wide limits. The equipment needed is found 


in most sausage plants 
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= zs creased the tocopherol content of organs and tissues, 
HE DECLINE IN QUALITY of freezer- 


and that the tocopherols were stored chiefly in the 
stored meats is principally due to fat oxidation (7). 


alpha form. However, Watts and coworkers (21) re- 


It is not the first products of oxidation (peroxides t d 

vorted that the protective effect that resulted from 

but the secondary (carbonyl compounds) which are _ 

feeding tocophi rols to hogs was too small to be of 

the immediate cause of the rancid odors and flavors nif Thev 

of oxidized fats. Antioxidants function by breaking 

the rate of rancidity development in rendered fat 

the chain reaction mechanism which occurs during ve 

may not be comparable to the rate of rancidity de- 

the decomposition of the peroxides. The rate of oxi- F ° iy a 

; Aa velopment in the muscle tissue, and that the pigs in 
dation generally increases with increasing unsatura- 


tion of the fat (10, 15). 
Pork fat is particularly susceptible to oxidative 


their second study may have been slaughtered too 

soon after beginning the tocopherol feeding to obtain 

rancidity during frozen storage (15). Even under ‘ 

Chemical tests currently in use for evaluating ran 

storage conditions there is almost always a 

. cidity inelude the peroxide number (5) and the 2- 

thiobarbituric ack TBA test (19) The color de 


veloped by the TBA reagent is due to malonaldehyde 


eradual loss in desirable flavor of fat. Beeause of the 


instability of the fat, the maximum storage period 


‘or froze ‘lk ver 3 ‘ m 
riparia for frozen pork is not longer than 3 to or its derivatives (16). These are the compounds 
P believed to be responsible for the rancid flavor ot 
A number of investigators have attempted to in- eae. 
crease the stability of animal fats associated with in da é , 
The objective of the present investigation was to 
tact carcass meat by adding antioxidants, chiefly to- 
follow periodically the development of ranecidity in 
copherols, to the animal’s ration with the object of , 
A frozen pork from swine that had received supple- 
increasing the stores of the antioxidant in the ani- 


mal’s body (1, 2, 4, 6, 9, 11, 12, 13, 14, 21). According 


to Chipault (3), **The tocopherols are the primary 


ments of tocopherol. Rancidity was evaluated by the 
TBA test, the peroxide number, and by palatability 


tests 


and possibly the only natural direct inhibitors of 
oxidation that occur normally in hog fats.’’ Bratzler EXPERIMENTAL 
and associates (2) found that supplementing purified 


Seven Duroe and 7 Poland China swine raised by the De 

hog rations with mixed tocopherols significantly in- partment of Animal Husband: s part of a swine nutrition 
experiment were used in this stud All animals reeeived a 

* Published with the approval of the Direetor of the Idaho ration containing 18 tot crude protein from weaning to 


Agricultural Experiment Station as Research Paper No. 451. 75 Ibs., 15% from 75 to 125 Ibs., and 12% total crude protein 


: 
‘ 
; 
a 
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from 125 Ibs. to slaughter. Seven of the animals received an 
ill-plant-protein ration and 7 received a ration containing ani- 
mal protein. The composition of the rations is given in Table 
|. The variation in source of protein was a part of the swine 


TABLE 1 


Experimental rations 


Animal protein Plant protein 


lhe 


Herring fish mea! 4 
Peas laska ) i 26 
Oats ‘4 
Barley 
Natl O.5 
Steamed bone mea Of 


nutrition study. Within each group of 7, 3 animals received 
6 g. daily of a vitamin E feed supplement,” 3 received 12 g., and 
1 served as a control and received no supplement. The supple 
ments were fed for a period of 2, 4, or 6 weeks prior to slaugh 
ter. The animals were slaughtered at the usual market weight 
of 200 pounds. The left and right loins of each animal were 
used for chemieal assays and palatability tests, respectively. 
The chops were cut “% inch in thickness with approximately 4% 
inch of outside fat. Three chops were used for chemical 
analyses and 4 for palatability tests at each storage period. 
Each set of chops was wrapped in heavy duty aluminum foil, 
using a ‘‘drug-store’’ wrap, then frozen and stored in a chest 
type household freezer maintained at 0° C. The chops were 
analyzed fresh and after 3, 6, 9, and 12 months of frozen 
storage. 

Preparation of samples for chemical tests. The frozen chops 
were thawed for 48-64 hours in a household-type refrigerator 
before use. After removing the bone, the lean and fat to 
gether were ground twice in a food chopper attachment on 4 
household-type eleetrie mixer, using a plate with holes 4 inch 
in diameter. 

Peroxide number. Peroxide determinations were made in 
duplicate aeeording to the method deseribed by Jacobs (8) 
with modifications recommended by Stansby (18). Titrations 
were made with a 0.02 N solution of sodium thiosulfate. The 
peroxide number is expressed as m.e. peroxide/kg. fat. 

2-Thiobarbituric acid test. TBA determinations were made 
in duplicate according to the method of Turner and coworkers 
(19). 

Palatability tests. The frozen chops were thawed for 18 
hours in «a household-type refrigerator before use. The chops 
were then coded, baked for 1 hour at 350° F. (176° C.), and 
presented to a panel of 4 judges chosen for their availability 
ind interest in the study. The chops were evaluated for ran 
eidity and desirability of odor and flavor. 

All data were subjected to analysis of variance (17). Be 
cause the first 3 sets of loins arrived before the peroxide assay 
had been developed in a satisfactory manner, no data on 
peroxide number were available for the fresh chops for the 2 
control animals. The peroxide number for the fresh chops of 
the remaining sample is a ealeulated value (see Table 2). 
Since the data for the control samples were not used in the 
statistical analysis of peroxide number, statistical analyses of 
TBA values and of palatability seores were applied both with 
und without the data on the control samples for the purposes 


of comparison, 


RESULTS AND DISCUSSION 
The peroxide numbers, TBA values, and mean 
palatability scores of pork chops from each experi- 
mental animal are given in Tables 2 and 3. Mean 


Myvamix, a soybean meal base! containing 14.71 g. of d 
alpha toeopheryl acetate per pound (about 3.24% ). 


peroxide numbers for fresh and frozen pork chops are 
shown in Figures 1 and 2 and mean TBA values in 
Kigures 3 and 4. As the storage period increased, the 
peroxide number followed the usual pattern of an 
induction period of varying length followed by a 
period of more rapid oxidation. The falling slope of 
the curve following the period of rapid oxidation 
indicated that the peroxides were decomposing more 
rapidly than they were being formed. Feeding 12 g. 
of supplement was more effective than feeding 6 ¢., 


6 GRAMS SUPPLEMENT 
30, 


@WEEKS 
WEEKS 


\ 


WEEKS 


- CONTROL 


PEROXIDE NUMBER 


9 12 
MONTHS OF FROZEN STORAGE 
Figure 1. Mean peroxide numbers for pork chops from ani- 
mals receiving 6 g. of a vitamin E feed supplement. (Mean of 
two animals, one receiving plant and one receiving animal 
protein.) 


and feeding for a 6-week period was more effective 
than either a 4- or a 2-week period in retarding 
peroxide development and prolonging the induction 
period. A tocopherol supplement for 6 weeks length- 
ened the induction period by 3 months. In fact, the 
peroxide numbers for 3 of the four 6-week samples 
had not yet reached a peak at the end of the 12-month 
storage period. The peroxides in the control samples 
accumulated at a faster rate and decomposed more 
rapidly than did those in the experimental samples. 
The effects due to amount of supplement, weeks of 
feeding, and length of storage period were statisti- 
cally significant at the 5%, 5°%, and 1% levels, re 
spectively. The source of protein in the diet had no 
significant effect on the peroxide number. 

In general, the TBA values increased with increase 
in the period of frozen storage. Pork from swine fed 
plant protein had higher mean TBA values than that 
from swine fed animal protein but this effect was not 
statistically significant when the data from the con- 
trol animals were included. The TBA values varied 
inversely with the number of weeks the supplement 
was fed. The effects of storage period and of weeks of 
feeding were significant at the 1% level. The amount 
of supplement fed had no significant effect on the 
TBA values. 
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Aluminum Foil Packaging 
The development of 


Protective Labels 
Report No. 21 of a Series by Reynolds Metals Co. 


Labels are the simplest of all pack- 
aging materials. Their original pur- 
pose was merely to identify a product 
or the contents of a package. As 
merchandising advanced, they took 
on color and beauty. Then they took 
the first step toward protection—as 
wrap-arounds and over-all coverings 
which served to keep out dust and 
similar contaminants. Now, with 
aluminum foil, labels trans- 
formed into highly functional and 
protective packaging. 

One of the first protective applica- 
tions of foil labels was for fiberboard 
baking powder canisters. Moisture 
pickup by the baking powder during 
hot humid periods seriously affected 
its quality. When foil-labeled canis- 
ters were used, the quality and ef- 
fectiveness of the baking powder was 
maintained more than twice as long 
as for paper labeled fiber canisters. 


Critical for Cleansers 


Similar protection against water 
vapor transmission was needed for 
cleanser canisters. With the newer 
and improved cleansers, absorption 
of moisture caused not only caking 
but also the release of active com- 
ponents. Since a cleanser canister is 
normally used in damp places or 
handled with wet hands, the prob- 
lem of caking and product deteriora- 
tion was critical. Actually, alumi- 
num foil labels have proved the only 
answer. Without foil wrap-arounds it 
would be impossible to market this 
product in fiber canisters. 


Explanation of Chart 


The chart in this report shows the 
water vapor transmission rates at 
100°F. and 90% R.H. of the follow- 
ing four different labels for fiber 
canisters. 
1. 43 lbs./ream litho paper. 
2. 43 lbs./ream litho paper with 
4 lbs./ream waterproof var- 
nish coating. 


3.4 lbs. waterproof coating on 
printed 43 lb. litho paper lami- 
nated with 15 lbs. of wax to a 
20 lb. bond paper. 

4. Printed 0.00035” aluminum 
foil glue laminated to 30 lb. 
litho paper. 

It is to be noted from this chart that, 
of these commonly used labels, only 
the Reynolds Wrap AluminumLabel 
can provide a fiber canister with the 
necessary protection for the most 
moisture-sensitive products. 

Another example of the importance 
of aluminum foil in fiber canisters is 
in the packaging of prepared bis- 
cuits. Here the problem was not only 
one of water vapor transmission, but 
the label had to provide grease re- 
sistance, gas impermeability, wet 
strength and be non-absorptive. The 
fiber canisters containing prepared 
biscuits must withstand an internal 
pressure of 40 pounds per square 
inch. This is nearly twice that of the 
pressure in an automobile tire. Be- 
cause the packaged biscuits are re- 
frigerated, moisture from without 
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Water-Vapor Transmission Rate in 
Grams per 100 sq. in. per 24 hours 


the package, as well as from within, 
reduces the strength of the canister. 
Aluminum foil labels and liners pre- 
vented the absorption of moisture 
and grease in the fiber canister, 
maintaining its strength. The com- 
bination solved a severe packaging 
and marketing problem for prepared 
ready-to-bake biscuits. 


Other Applications 


The use of aluminum foil labels is 
not limited to canisters. In other ap- 
plications, it performs the vital func- 
tion of barring the entrance of light. 
Light can accelerate fading, dis- 
coloration, oxidation and chemical 
changes in many products. In some 
food products it can cause significant 
losses of flavor and vitamins. Ex- 
amples include aluminum foil labels 
for sliced luncheon meats, where the 
primary purpose is to prevent dis- 
coloration by the lights in refriger- 
ated display cases, and wrap-around 
labels for bottles. In the latter in- 
stance, foil labels have another ad- 
vantage—they resist wet refrigera- 
tion and thereby maintain product 
identification. An interesting benefit 
from aluminum foil bottle labels 
developed in the soaking and bottle 
washing operation. Caustic soda is 
used to remove labels and this chem- 
ical etches glass. However, with 
aluminum labels, a sodium alumi- 
nate was formed that retarded this 
etching action. 

For labels that can provide protec- 
tion as well as greatly increased sales 
appeal, call your nearest Reynolds 
sales representative or write to 
Reynolds Metals Company, 
General Sales Office, Richmond 18, Va. 


Water Vapor Transmission 
of Various Labels at 100°F and 
90% Relative Humidity. 


1) Printed Paper 
2) Coated & Printed Paper 


3) Coated, Printed and 
(2) Wax Laminated Paper 


4) Aluminum Foil Label 
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Watch Reynolds TV show ‘Walt Disney Presents’ Friday Nights on the ABC -TV Network. 
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A TEMPTING NEW TASTE 
FOR YOUR CANDY PATRONS’ PLEASURE! 


\ \ 


Give your candy assortments perked-up appeal by adding 
this luscious new flavor to your line of popular confections. 
Here's a taste effect created with imagination and expert 
perception — a flavor designed to capture public fancy — 
young or old — and to hold it! JUNGLE MELON is ideal 
for hard candies, pectin jellies, fondants and crystallized 
creams — perfect for summer assortments and delicious in 
sherbets, gelatine desserts and cookie fillings. Your FREE 
test sample requests are cordially invited. 


A FIRST NAME IN FLAVORS SINCE 1871 


76 NINTH AVENUE NEW YORK 11, N.Y. 


Branch Offices and *Stocks: Atlanta, Ga., Boston, Mass., *Chicago, III., Cincinnati, Ohio, Greensboro, N. C., 
*Los Angeles, Cal., Philadelphia, Pa., San Francisco, Cal., St. Louis, Mo., Montreal and *Toronto, Canada; 
*Mexico, D. F. and *Buenos Aires, Argentina. Factories: Clifton, N. J. and Buenos Aires, Argentina. 
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TOCOPHEROL SUPPLEMENTATION AND STORAGE LIFE OF FRZ. PORK 315 
TABLE 2 


Peroxide numbers, TBA values, and mean palatability scores of fresh and frozen 
pork chops from swine fed animal protein 


Treatments Palatability score 
Peroxide TBA Flavor 
Supplement Feeding Storage number value —— 
period period Rancidity Desirability 2 Rancidity? Desirability? 
a./day weeks months 
6 2 2.6 1.8 1.8 3.8 
3 2.3 175 1.8 8 ( ged 
6 1.2 165 1.8 1.8 
12 9.4 24 7 4 0 
i 0 2.4 147 5.0 " 0 4.0 
3.2 194 5.0 0 
6 21.0 4.2 ~ 
21.7 395 j 15 
2 16.6 409 ( 4 1.0 
0 0.2 07 4.2 2 
1.5 133 4.8 8 10) 
1.0 154 4.1 1.5 
19.0 195 1.8 ».0 0 
12 22.1 17 1.5 
412 2 0 11 18 0 
242 1.8 1.0 
20.4 412 1.8 8 1.0 
9 1.6 1 1.5 
12 13.0 151 8 8 1.8 3.8 
4 0 27 120 i ~ 1 3.5 
3 2.1 19 4.8 ) ) 1.8 
6 7.4 158 ) 1.5 
9 35.2 258 1 4.0 
12 15.9 7 8 i 8 
) 0.2 138 1.5 1.4 
1.5 if 4 1.0 
1.2 178 10 4.8 
) 198 5 1.8 5 
12 7.9 268 1.8 
( re 102 i. 
1.9 $.5 4.8 0 
6 11.0 12 12 85 
7.7 475 1.8 5.0 1.0 
12 11.6 60 2.8 
‘Range for scoring 5, normal or sweet, to 1, very rancid 
Range for scoring: 4, desirable, to 1, unacceptable 
‘Numbers underlined are values believed to indicate rancidity 19 
12 GRAMS SUPPLEMENT The authors are not certain as to the cause of the 
301 Huctuations in some of the TBA values. Yu and Sinn- 
A huber (16, 20) have found that the TBA values of 
25 i \ fish products reached a peak and then decreased to a 
r / 
lower value. Tlowever, the effects of tocopherol SUp- 
\ 
i \ plementation were great enough to be manifested in 
20 | | / \ spite of these fluctuations 
x . Ss \ Palatability scores for rancidity and desirability of 
4 7, | odor and flavor decreased significantly after 6 months 
/ 
z \.2 WEEKS of frozen storag There were no significant differ- 
“ ae “4WEEKS ences In palatability scores due to source of protein, 
° .6 WEEKS weeks of feeding, or amount of supplement fed. The 
10 + ‘ 
CONTROL authors are unable to explain the slightly higher scores 


| / ff for the 9- and 12-month storage periods. There 
/ appeared to be little or no correlation between 


2 judges” scores and the 2 chemical tests for raneidity 

eee | ee used in this study. The authors suggest several possi 

ble explanations which could account for this dis- 
9 crepancy. Some of the more volatile products of ran- 
MONTHS OF FROZEN STORAGE cidity detectable by the chemical tests on the raw 


samples may have been dissipated during baking, 


Figure 2. Mean peroxide numbers for pork chops from ani 
mals receiving 12 g. of a vitamin E feed supplement. (Mean of 
two animals, one receiving plant and one receiving animal 
protein.) 


some of the rancid flavors may have been masked by 


favors developed during baking, or the small number 


tir 
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ANIMAL PROTEIN PLANT PROTEIN 


2WEEKS 


4WEEKS 


CONTROL —< 
z / 
_2WEEKS 


4 WEEKS 


6WEEKS 


TBA VALUE 
TBA VALUE 


3 6 9 12 3 6 9 12 

MONTHS OF FROZEN STORAGE MONTHS OF FROZEN STORAGE 

Figure 3. Mean TBA values for pork chops from animals 

receiving animal protein. (Mean of two animals, one receiving 

6 g. and one receeiving 12 g. tocopherol supplement; control 
data from one animal only.) 


Figure 4. Mean TBA values for pork chops from animals 
receiving plant protein. (Mean of two animals, one receiving 
6 g. and one receiving 12 g. tocopherol supplement; control 
data from one animal only.) 


TABLE 3 


Peroxide numbers, TBA values, and mean palatability scores of fresh and frozen 
pork chops from swine fed plant protein 


Treatment Palatability score 
Peroxide TBA 
oO lavor 
Supplement Feeding Storage number value Idor Flavo 
period period Rancidity? Desirability? Rancidity' Desirability 


a./dau weeks months 


Control 


' Range for scoring: 5, normal or sweet, to 1, very rancid 
2 Range for scoring: 4, desirable, to 1, unacceptable. 
*Caleulated value 

*Numbers underlined are values believed to indicate rancidity 
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iv 
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a if 

mE 6 2 0 3.53 296 1.8 3.8 48 7 
3 3.2 338 4.5 3.5 48 
ea 6 26.04 474 3.0 2.5 3.5 2.2 : 
9 24.5 187 £3 3.3 4.5 
12 23.0 499 0 3.0 4.2 3.0 
4 OR 10 4.8 4.0 50 0 
2.5 204 5.0 4.0 1.0 
6 22.8 177 4.8 3.8 4.5 8.5 
9 25.0 196 5.0 4.2 

12 24.2 500 5.0 0 0 
6 2.2 102 4.5 4.0 5.0 4.0) 
2.9 184 5. 4.0 5.0 1.0 

6 4.4 166 4.5 3.8 4.8 
23.1 353 1.8 4.0 5.0 4.0 § 
gry 12 16.4 269 5.0 4.0 5.0 1.0 
12 2.5 092 0 3.2 15 
2.4 238 4.8 3.8 5.0 4.0 
5.0 344 54 4.0 54 4.0 
15.4 373 5.0 4.0 1.8 3.8 

12 16.0 156 5.0 1.0 
28 184 5.0 40 5.0 1.0 
6 0.6 4.5 3.2 4.8 
12 112 50 4.0 18 

2.5 164 1.8 3.8 0 
8.6 271 5.0 4.0 5.0 0 
1.2 182 4.5 3.5 5.0 1.0 
Ste fi 22.8 298 1.8 3.8 4.5 3.5 
1.8 325 4.8 3.8 4.5 3.5 
7.6 290 5.0 3.8 5.0 7 
| 

(19, 22 


TOCOPHEROL SUPPLEMENTATION 


of judges may have been a factor in the poor correla- 
tion of panel scores with the chemical data. 


SUMMARY 


Chops from swine fed either animal or plant pro- 
tein, and 0, 6, or 12 g. daily of a vitamin E feed supple- 
ment for a period of 2, 4, or 6 weeks, were analyzed 
fresh and after 3, 6, 9, and 12 months of frozen stor- 
age. Feeding g. 
than 6 g., and a 6-week period was more effective than 
either a 4- or a 2-week period in retarding peroxide 
development. TBA values varied inversely with the 
number of weeks the supplement was fed. 

Significant decreases in palatability scores were 
evident after 6 months of frozen storage but signifi- 
cant differences due to source of protein, period of 
supplementation, or amount of supplement were not 


of supplement was more effective 


demonstrated. 
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Factors Involved in the Interpretation of 


Mold Counts of Tomato Products 


(Manuscript received October 4, 1958 


I, HAS BECOME an accepted prac- 
tice among producers of tomato products and their 
customers * all over the world to evaluate the micro- 
quality of the materials and the 
hygienie conditions of manufacture by the mold 
counting procedure developed by B. J. Howard. The 
Howard Mold Count (/, 2, 4, 5, 6,7) is a figure giving 
the percentage of positive microscopic fields found in 
the product under strictly defined conditions. 

In spite of the facts: (a) that the method has been 
in use for some 40 years and (b) that very exacting 
standards exist many upper 
limit of acceptance (8), and furthermore (c) despite 
the common knowledge of all who are acquainted 
with the large seatter of the counts, the literature con- 
tains no concrete, direct, quantitative experimental 
data relating to the precision of mold counting. It is 
known that several substantial studies have been made 
on the evaluation of the Howard mold count method 
but most of these have never been published. 

Although this procedure is a typically empirical 
one, some of its steps have still not been clarified satis- 
factorily. Thus, e.g., the amount of sample to be taken 
from a puree for preparing the dilution (containing 
7.9 to examined under 
the microscope is not stated in the prescriptions (6). 
In this respect, widely differing views prevail in the 
various laboratories. While workers 
20 to 30 &. of the concentrate to be sufficient for this 
purpose, others regard 500 2. of puree to be the neces- 


biological raw 


in countries as to the 


refractometrie solids) 


some consider 


sary minimum to get a proper representative sample. 
Furthermore, there are no directions as to precisely 
how many fields to count in the procedure: only the 
lower limit of the number of microscopic fields to be 
(25 in each of two slides). 
Thus, it seemed necessary to perform experiments 
to determine the of the Howard count. 
Similarly, it was thought indispensable to collect ex- 


examined is fixed at 50 
variance 


perimental data concerning the effeet of sample quan- 
tity on the value of the Howard count, in order to be 
able to decide upon the amount of puree to be diluted. 

With the above information at hand, an effort was 
made to find the consequences of the rather large 
Finally, 
an important practical problem was considered, which 


variance of the method on quality control. 


*The term ‘‘customers’’ is used here to denote manufae- 


turers who buy tomato products from a supplier and is not to 
be confused with the ultimate consumer. 
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can be stated as follows: What upper mold count 
limits are to be fixed for the producer if he wants to 
be sure—at a predetermined level of probability—that 
his products will meet the limits of the grade specified 


) 


for the product in the course of a second examination ! 


EXPERIMENTAL 


The were made on three 5-kg. samples of 
tomato puree showing low, medium and high Howard counts, 
respectively. These purees were prepared on a finisher fur- 
nished with a sereen with 0.4 mm. (¢. 0.016 in.) perforations. 
In view of the rather long duration (50 days) of the experi 
ment, the samples had to be preserved by the admixture of 
70 mil. of concentrated formaldehyde per 5 kg. of puree. The 
samples were distributed into 1-kg. cans, tightly capped and 
held in a refrigerator at 4° C. (¢. 39° F.). 
miecroscopie examination 
with an Abbe 
pared from the above samples by mixing the necessary amounts 
(weighed laboratory balance) of distilled 
water the day before counting. Until use, the dilutions 
kept in covered beakers in a refrigerator. The number of dilu 
tions prepared was usually 2, or sometimes 3 per day. After 
eareful of dilutions dis 
tributed into 5 small coded beakers; these were presented to 
competent The of the 
beakers were stained to varying degrees by a red food 
The analysts were not informed about the origin of the dilu 
tions, the number of purees under examination, and they 
not aware of the fact that, on any one oceasion, all of them 
were handling the same dilutions i.e., making parallel counts. 
Of the possible combinations of the 3 puree samples and the 
50, 100, 200 and 500 g., re 


measurements 


(containing 8.4% 


were 


for 
determined 


Dilutions 


solids as refractometer ) pre 


on a puree, and 


were 


mixing, equal amounts these were 


each of 5 analysts. eontents coded 


color. 


were 


5 levels of sample quantity (25, 
the 2 or 3 dilutions, intended for one working-day, 
were selected at random. All dilutions were prepared in 5 


parallels at 5 different dates. 


spectively 


Mold counts were made 4 times in succession on each dilu 
tion by examining 4 slides with 25 fields eaeh, i.e. a total of 
100 fields per mold count figure, and using Howard 
(made by the Hausser Co., Philadelphia, Pa.) and applying the 
standard rules for counting by the A.O.A.C. 
Vethods of Analysis (1) and by Troy (8). Of the 35 
working-days, 12 counts, with 100 fields each, were made by 
each analyst on 6 days, 8 counts on 28 days, and 4 counts on 
1 day. This schedule was intended to prevent undue fatigue of 
the which affected 
liability of the counts, 


slides 


as deseribed 


actual 


observers could have adversely the re 


RESULTS AND DISCUSSION 


The total of 1500 Howard counts obtained in this 
way has been grouped according to samples (Puree 
No. 1, 2, 
spectively), observers (Analyst No. 1, 2, 3, 4, 


3, of low, medium and high mold count, re 
and 5 
and amounts of puree used for making the dilutions 
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eae As you know, this is one of our top food conventions of the 
year. It was a real success. Our booth featured Pfizer nutritional products with 
the accent on Lysine and Vitamins. Sorbistat®K highlighted our preservatives 
section, and Glucono-Delta-Lactone our specialty products. T0 BE SPECIFIC— 
Charlie’s paper on Lysine and the importance of this amino acid in improving 
the quality of cereal protein caused a great deal of favorable comment. Later 


on at the booth, we confirmed the fact that most of our customers accept the 


need for Lysine in cereal products. A big factor in the choice of 
Lysine over other protein supplements seems to be that Lysine does not affect 
the taste or texture of their finished product. After talking with many marketing 
men at the booth, we’re certain the food industry has never been so nutrition- 
minded. Vitamin C fortification is snow-balling. It is increasingly clear that the 


food industry has found “enriched” to be a selling word—not only Vitamin C in 


fruit juices and beverages, 5 (AD but also Bs and Bi in the breakfast 
cereals. You can expect half a dozen new products enriched with Pfizer vita- 
mins in the near future. One of our top projects has been the development 
of markets for our baking specialty products. Two of them, Glucono-Delta- 
Lactone and Sorbistat®K, are really taking hold. Taking them in order, 
I would say we gave out more literature on GDL than any other product. 
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IN ’ The work of the Quartermaster Corps in developing an : 
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“instant” bread mix, coupled with the more recent activities of our Technical 
Service group in developing new formulas for frozen rolls, prepared cake mixes 
and refrigerated biscuits, had tremendous impact. The chemical leavening story 
plus the unique processing advantages of GDL over presently used leavening 
acids is going to make available some products the industry did not believe 
possible. Sorbistat?K with its vastly improved water solubility has : 
really proved a boon to food manufacturers. Technologists from the baking, s 
cheese, prepared foods, pickle, meat, wine—in fact, practically every segment of f 


the industry—are confirming the advantages of Sorbistat°K in reducing yeast 


and mold spoilage. One of the interesting sidelights was the 


comment caused by the sketch we put up in the booth of the new Pfizer multi- 
million dollar Research Center at Groton. This was a real conversation piece. 
Our visitors—particularly those in research—were impressed. It is gratifying to 
see the number of people who realize the help Pfizer can offer in nutrition, food 
preservation and allied fields. For the future, there are a lot of important new 
developments on the way in the food industry...and I can see areas where Pfizer 


experience, current research and products can make a significant contribution. 


Pfizer, See you in Brooklyn soon... 
NOTE: 
The man 


working on this report 
is Mr. John Post of the 
Pfizer Chemical Sales 
Division, Food & Bev- 
erage Dept. He, like 
many Pfizer people, 
4 attends the important 
food conventions taking 
place during the year. 
Perhaps you can talk 
over your ingredient t 
problem with a Pfizer 
representative at the 
next convention you 
attend. Here is a list of 
the important food in- 
dustry meetings where 
Pfizer exhibits: 


institute of Food Technologists 
Association of Cereal Chemists 
Association of Operative Millers 


Western States Meat Packers 
Association 


American Meat Institute 


American Bottlers of 
Carbonated Beverages 


Master Brewers Association 
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CHAS. PFIZER & CO.,INC. 
Branch Offices: Clifton, N.J. « 


PFIZER PRODUCTS FOR FOOD INDUSTRIES: 


BEVERAGE 


Citric Acid 

Sodium Citrate 
Tartaric Acid 
Caffeine 

Calcium Cyclamate 
Sodium Benzoate 
Ascorbic Acid 
Erythorbic Acid 


Isoascortic Acid) 


FROZEN 
FOOD 


Citric Acid 
Ascorbic Acid 
AtC*+M 


DESSERT 


Citric Acid 

Sodium Citrate 
Fumaric Acid 
Ascorbic Acid 
Calcium Cyclamate 
Calcium Gluconate 
Sorbistat® 

Sorte Aci 

Sorbistat® K 


Potassium Sorbate) 


Quality Ingredients for the Food Industry for Over a Century 


Chicago, III. 
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DAIRY 


Citric Acid 
Sodium Citrate 
Vitamin A 
Sorbistat® 

(Sorbic Acid) 
Sorbistat" K 

( Potassium Sorbate) 


Vitamin A Palmilets* 
Types M & W 


MEAT 
PACKING 


Erythorbic Acid 


(lsoascorbie Acid 


Sodium Erythorbate 


Sodium Isoascorbate) 


Citric Acid 
Biostat® 


(Oxytetracycline) 


Sodium Citrate 


CANNING & 
PRESERVING 


Ascorbic Acid 
Citric Acid 

Sodium Citrate 
Calcium Cyclamate 
Sodium Benzoate 
Tartaric Acid 


' 


Chemical Sales Division 


San Francisco, Calif. « 


Vernon, Calif. 


CANDY 


Citric Acid 
Calcium Cyclamate 
Ascorbic Acid 
Tartaric Acid 
Cream of Tartar 


MILLING 
& BAKING 


Bi-Cap” (flour enrichment mixtures) 
Lysine 
Glucono-Delta-Lactone 
Tartaric Acid 

Cream of Tartar 

Citric Acid 

Sorbistat” sorbic acia) 
Sorbistat" K ‘Potassium sorbate) 
Sodium Benzoate 

B Vitamins 


Sol-U-Pak* 


OIL & FAT 
PRODUCTS 


Vitamin A & D 
Beta Carotene 
Citric Acid 
Sodium Benzoate 


*Trademark 


630 FLUSHING AVENUE, BROOKLYN 6, N. Y. 


Atlanta,Ga. Dallas,Tex. « 


Science for the World’s Well-Being 


Montreal, Canada 
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INTERPRETATION OF MOLD COUNTS 


In order to evaluate the data, the mean of 20 
Howard counts obtained with each amount of sample 
by each analyst has been ealeulated. Similarly, the 
means, standard deviations and standard errors of 
each set of 100 Howard counts obtained by eom- 
bining (a) all data of one analyst on one sample, re- 
gardless of the amount of puree diluted, and (b) all 
data pertaining to one amount of puree, regardless 
The means, 
standard deviations, and standard errors of each set 


of the analyst, have been caleulated. 


of 500 counts pertaining to one puree, regardless of 
the analyst and the amount of sample, have also been 
computed with the results shown in Tables 1, 2, and 3. 

The significance of the effect of amount of sample 
on the result of counting was studied by analysis of 
variance. The results for Puree No. 2 are shown in 
Table 4. 
for all three purees. 

It could be shown that, although there were signifi 


Table 5 summarizes the analyses of variance 
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cant differences between analysts, the amount of sam- 
ple did not exert a remarkable influence on the 
results with Purees No. 1 and 2. Although significant 
differences existed between the mean Howard counts 
pertaining to various levels of sample quantity in the 


case of Puree No. 3, these means did not show a sys- 
tematic dependence upon the amount of sample used 
for making the 
ter of the changes in mean Howard count may also be 
observed with Purees No. 1 and 2. 

Thus, it can be concluded that in the range between 


dilution. The non-systematie charae- 


25 and 500 g. sample quantity does not appreciably 
influence the As a 
consequence, It Is an unnecessary and wasteful prae- 


results of counting. practical 
tice to use extreme amounts of puree for making the 
dilutions. In 
if necessary, even smaller amounts, will suffice. 


general, a quantity of 50 to 100 @., or, 


Data reported in this study may also be utilized to 


establish the type of frequency distribution of mold 


TABLE 1 
Evaluation of mold counts obtained for Puree No. 1 


Amount of puree 


4 tN Standard Standard 
1 18.8 19.90 18 19.45 17 Is 1745 ( 74 
If 2 14.75 | 1.4509 0.44309 
15.8 15.7 16 ) l S099 
15.50 16.45 15.20 17 17 1 5 0.37167 
5 17.55 15.85 16.4¢ 15.2 734 
Mear 17.1 16.8 17.57 16.74 15.48 lf 5 
Standard deviatior ,9270 ) 1.1688 8441 $0137 
Standard errot 0.39270 0 11688 8441 
Ordinary figures in the main part of the table: means of 20 count Figures once unde te I of 1 ul igures twice underlined 
means of 500 counts 
TABLE 2 
Evaluation of mold counts obtained for Puree No. 2 
Ar tN Amount of puree Standard Standard 
10 i ition error 
l 9.7 +1 6.08 
5 2 45 0.71845 
4.75 4 f 2 6.4 OBST 
6.05 0 1 1.4 74 H574 
Mear 16.02 15.26 16.01 a1 i44 
Standard deviatior 7.4751 5.9723 7.651 4 7 5 2s 
Standard error 0.74751 172 7631 
1 Ordinary figures in the main part of tl i! meat f Fig j hi i inderlined 
means of 500 counts 
TABLE 3 
Evaluation of mold counts obtained for Puree No 
Amount of puree 
< i Standard 
) ale ! rror 
l 0.70 13.4 14 ‘ 
2 410.90 7.4 14 1.02668 
47.35 19.6 15.8 12 14.8 1 RE 0.88615 
44.4 $4.15 4 l i a4 
Meat 16.29 48.28 47.41 
Standard deviatior 6701 6.9R°0 8.458 GRR bel 
Standard error 86701 0.69820 0.8458 RGR 51 
Ordinary figures in the main part of the table: means of t Fig 1 Figures twice underlined 
means of 5 counts 
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TABLE 4 
Analysis of variance of mold counts obtained for Puree No. 2 


Degrees 
of 


freedom 


Sum of 


Source of variation 
squares 


Total 
Between groups of 20 
Between 
Between 


analysts 


of sample 


1115.83 


Discrepance 5. 
23509.70 


Within groups 


Since the role of the amount of sam- 
ple has been shown to be insignificant, a set of 
(5 x 20 100 Howard counts determined by any 
one analyst on one puree may be regarded as con- 
population and its fre- 


count figures. 


stituting a homogeneous 
queney distribution may be studied. 

Observation of the solid-line curves of Figure 1 
for Puree No. 2 makes it probable that this distribu- 
Similar curves were 


tion may approach the normal. 
On the assumption 


obtained for the other two purees. 
of normality of distribution and knowing the means 
and standard deviations of the sets of 100 mold count 
figures, the theoretical distributions were calculated 


Mean 


Fo.05 


square 


FREQUENCY (%) 


T 


60 


9.33 3.01 
1.41 
Basis of comparison 


(open cireles) and goodness of fit tested by the * 
method. The results of these computations are shown 
in Table 6 by reporting the value of y*, its degree of 
freedom and the probability (P %) of the occurrence 
of such a result in the ease of normal distribution. 

It may be seen that, in the case of Puree No. 1, the 
frequency distributions of the data of 3 out of 5 
analysts are in accordance with the laws of normal 
distribution. A significant divergence from this has 
been found with the data of Analyst No. 4 and a very 
highly significant one with those of Analyst No. 3. 
In the case of Puree No. 2, the data of all observers 
gave satisfactory fits to the normal curve. With 


MOLD COUNT 


Figure 1. Frequency distribution of Howard counts for Puree No. 2. Big numbers indicate the No. of the analyst, vertical broken 
lines the mean counts. Curve ‘‘1-5’’ is based on all 500 data obtained for Puree No. 2, the other five curves are based on the 100 


counts made by individual analysts on Puree No. 2. 
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TABLE 5 


Summary of analyses of variance of mold count figures 
obtained for three samples of tomato puree 


F values 
Source of variation Puree No. 
1 2 
Between analysts 3.07! 9.33% 15.034 
Between amounts of sample........ 1.26 1.41 6.71? 


Significant, P <= 0.05 
* Highly significant, P =< 0.01 
Very highly significant, P = 0.001 


Puree No. 3, the counts of only one analyst (No. 3 
were inconsistent with the normal distribution. Thus, 
out of 15 cases, as much as 12 proved to be compatible 
with the Gaussian distribution 

If all 500 counts, pertaining to one puree, are com- 
bined the distribution becomes non-normal with two 
purees. The deviation from normality is not signifi 
cant with Puree No. 2, highly significant in the ease 
of Puree No. 3 and very highly significant with Puree 
No. 1. The non-normality of the distributions of the 
combined data, constituting heterogeneous popula- 
tions, is not surprising. 

From the above it may be coneluded that, in the 
majority (80%) of the cases, the frequeney distribu 
tion of Howard counts made by individual analysts 
complies with the normal distribution. 

According to the literature on the subject, the fre 
quency distribution of mold counts is of the binomial 
type. This statement, however, seems not to be based 
upon sufficient experimental evidence. To support 
this view, reference is generally made to Wildman’s 
article (9), in spite of the fact that this paper is not 
actually concerned with Howard counts. Wildman 
deals with the evaluation of quantitative microscopic 
data of various mixtures, such as (a) mixtures of 
lyeopodium spores and arrowroot starch, (b) mix 
tures of paper fibers, and (c¢) tomato puree in which 
lyeopodium powder has been dispersed. 

The case of the Howard count mostly resembles that 


TABLE 6 
Testing goodness of fit to the normal distribution 


Class 
Puree Analyst interval Degrees P 
No No Howard | , x % ) 
freedom 
1 5 5.44 30-40 
4 5.71 30-40 
1 20.8¢ 0 
12.35 1-2 
2.19 
1—5 (combined) 4 7 16.64 0.05 
1 09 95-97 
1 1.56 
1 2 55 10—2¢ 
2 4.24 10-2 
1—5 (combined ) 5 5 5.38 30-40 
1 5 2.49 40-5 
5 4 13.802 0.5— 1 
i 1 1.78 10-2 
5 7.41 
1—5 (combined ) 5 6 17.582 0.5— 1 


Significant deviation from normality 
Highly significant devation from normality 
* Very highly significant deviation from normality 


of the third mixture. Nevertheless, essential differ- 
ences even between these two exist. Lycopodium 
spores are approximately round (actually tetra- 
hedral) particles, their dimensions being far less than 
that of a microscopic field, i.e., about one fortieth of 
the latter’s diameter. Mold filaments, on the contrary, 
are very heterogeneous with respect to size. It in- 
frequently occurs that long hyphae run along several 
microscopic fields. In this case, the fields, clearly, are 
not independent of one another. Naturally, the dis- 
tribution of the hyphae between microscopic fields is 
entirely different from that of Lycopodium spores. 

This difference is increased by the fact that the 
length of the hyphae also plays a role in the count; 
according to official definition a microscopic field has 
to be considered positive if it contains at least one 
mold filament whose length reaches 4, of the diameter 
of the field, or, in the case of shorter filaments, if the 
aggregate length of 2 or 3, at any rate not more than 
4, hyphal fragments present exceeds \, of the diame- 
ter of the field. A microscopie field cannot be con- 
sidered positive if it contains filaments shorter than 
this, no matter how many of these short pieces happen 
to appear in the field. 

It is easy to see, with such a mixture and such con- 
ventions, that the frequency distribution of. Howard 
counts cannot be of the binomial type. According to 
the experiments reported in this study, experimen- 
tally determined values of the standard deviation 
were generally much higher than those caleulated for 
the binomial distribution according to the formula: 


a \ 


where o is the standard deviation, p is the percentage 
of positive fields, q 100 — p, and N is the number 
of fields examined in the course of determination 
of p (Figure 2 


ANALYST NO. 
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Figure 2. Standard deviation of mold counting as a function 
of the mean Howard count. 
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On the assumption of a binomial distribution, the 
differences observed between the standard deviations 
of different analysts can not be explained. In this 
case, the value of o should be independent of the 
observer. 

A rather important observation should be made at 
this point. At present, a lot of tomato products is 
accepted by the customer if the Howard count found 
in the sample of the lot in question does not exceed a 
given limit (‘‘final limit’’), usually 40. A question of 
considerable practical importance frequently arises: 
what is the limit (‘* preliminary limit’’) to be used by 
the producer on the occasion of the examination at 
the factory in order to be sure—at a given level of 
probability—that the checked lot of tomato products 
will also be accepted by the customer ? 

On the grounds of thorough theoretical considera- 
tions Elteté and Sarkadi (3) evolved a method for 
solving this problem. Assuming the Howard count to 
be a normally distributed random variable with a 
known, constant standard deviation, calculation of 
the preliminary limit can be performed. Although the 
value of the standard deviation was found to depend 
more or less upon the expectation (mean count) the 
error will be small if we use the standard deviation 
found in the range just below the usual final limit of 
acceptance, i.e., 40. Using this value (o = 7.43), the 
preliminary limits were caleulated for the case of 
n 1 to 4 parallel preliminary counts. With n = 1, 
the count, with n>1 the average of the counts must 
not exceed the values listed in Table 7. 


TABLE 7 
Preliminary limits for mold counts and mold count 
averages, respectively 
Level of probability 


0.95 


As may be seen in Table 7, increasing the number 
of preliminary (factory) examinations causes a small 
initial inerease in the value of the preliminary limit 
the latter decreasing slowly later on. This, of course, 
does not mean that it is not worthwhile to make sev- 


eral parallel preliminary examinations since, at a 
given level of probability, the number of acceptable 


samples increases even if the limit decreases. It is 
appare: t from Table 7 that, in order to minimize the 
risks of rejection, the producer has to ship a product 
of considerably better microbiological quality, lower 
mold count than is seemingly required by grading 
standards. 

SUMMARY 


It was found that the frequeney distribution of 
mold count figures obtained on the same puree sample 
is, generally, of the normal type. 

The amount of puree used for making the dilution 
is not critical, not at least in the range between 25 and 
500 g. The differences between observers, although all 
analysts had long and common training, were quite 
obvious. 

The variance of counting was evaluated and found 
to be considerably higher than could be expected on 
the basis of a binomial distribution. 

The problem of commercial acceptance of tomato 
products based on the Howard count is also discussed. 
Owing to the large variance of counting, it appears 
that the producer has to pack a product of lower 
mold count than is set by limitation in order to be 
sure at a given level of probability that the product 
will be acceptable. 
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Only one sugar offers you 
such a variety of important 


physical and chemical properties 


LACTOSE: pure 


Lactose can improve your present products. ..help you develop 
new ones. Lactose can simplify your processing. Lactose can 
lower your costs. Seldom do you find such a versatile material 

That is why Lactose is attracting so much attention from 
both research and manufacturing executives. Virtually every 
week sees the discovery of exciting new possibilities for profit- 
able applications in the food field 

Only Western can supply Lactose, Edible, in the full range 
of particle sizes required by various food applications. Strict 
chemical and bacteriological specifications, rigid quality con 
trol and years of processing experience assure highest quality 

Take a fresh look at the characteristics of Lactose. One of 
them may help solve a problem you are working on right now 
For free samples and information, write our Technical Servic 
Department 24F. (Tell us the applications you are considering 


WESTERN CONDENSING COMPANY 
Appleton, Wisconsin 


WORLD-WIDE SUPPLIER OF HIGH-QUALITY MILK DERIVATIVES 


low sweetness 
soluble, uniform 


free flowing, 
anti-caking aid 


flavor-enhancing 
pigment-absorbing 


valuable nutritional 
properties 


crystallization control 


milk sugar 


Distributed Nationally by 
CHEMICAL DEPARTMENT 


McKESSON & ROBBINS, INC. 


60 conveniently located warehouses 
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A RADICAL GENETIC CHANGE 


science and nature synthesize a new chemical polymer 


NOW AVAILABLE in semi-commercial quantities. A radically 
altered natural starch polymer that contains 50-55% amylose 
—the straight-chain molecular component of starch. 

This is the first major genetic advance leading to a poten- 
tially feasible starch containing 100% amylose. It's an exciting 
genetic achievement. Until now, the amylose content com- 
monly available never exceeded 27%. 

Geneticists have worked for many decades to develop spe- 
cial qualities in hybrid corn. Such as high yield, drought and 
insect resistance. A change in chemical structure was first 
accomplished industrially by the breeding of corn containing 
100% amylopectin which NATIONAL introduced as AMIOCA 
in 1943. High amylose corn represents another major industrial 
accomplishment in the new area of plant breeding intended 
to alter the polymer structure of the starch itself which 
NATIONAL is introducing as AMYLON®. 


Milled from high amylose corn in the same way as ordinary 
starch, AMYLON represents a marked step towards the un 
usual properties of amylose itself: Film formations, with greater 
strength than ordinary starch films. With improved water, 
grease and oil resistance. Flexibility. Unusually strong gels. 
Adhesiveness. 

To the inquiring mind, these unusual properties suggest a 
variety of applications: Soluble and digestible packages for 
instant coffee, meats, vegetables, fish, fruit. Butter. Vegetable 
shortenings. Soluble packages for soap powders and insecti- 
cides. Grease and oil resistant coatings. Water and humidity 
resistant binders. Improved textile sizes and finishes, etc. 

An invitation is extended to all who are interested in ex- 
ploring the properties of this new high amylose starch. 

Address: Amylon Starch Division, National Starch and 
Chemical Corporation, 750 Third Avenue, New York 17, N. Y. 
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Effect of Freezer Storage and Variations in 


Preparation on Bacterial Count, 


Thiamine Content of Ham Loaf, 


Italian Rice, and Chicken 


Manuscript received October 22, !958 


As INCREASING NUMBER of frozen 
precooked foods are appearing on the market (10) 
and many recommendations for freezing combination 
dishes at home are available. However, little has been 
published on the comparative value and 
palatability of freshly prepared and frozen cooked 
foods or on ways of improving the latter. The con- 
sensus of a review of the literature on procedures for 
home freezing 


nutritive 


/) is that meat loaves and meat balls 
van be frozen satisfactorily while fried meats lose 
favor and crispness. In regard to freezing fried 
chicken, a recent report (1) indicates that products 
of good quality can be obtained. Rice has been sug 
gested as an acceptable ingredient in frozen precooked 
dishes containing meat if care is taken in the selection 
(9) or cooking of the rice (5). 

The investigation undertaken to in- 
crease the amount of data available on the bacterial 
counts, palatability, and thiamine contents of freshly 
prepared ham loaves, Italian rice, and fried chicken 
and of these products prepared for serving after 2 


present was 


and 4 months of freezer storage. A second objective 
was to determine which of two methods of preparation 
for freezing would be the more satisfactory. There 
fore, in addition to the quality faetors studied, con 
sideration was given to the amounts of time required 


for preparation for freezing, thawing and 


prepara- 


tion for serving. 


EXPERIMENTAL PROCEDURE 


Raw ham loaf mixture and baked loaves, uncooked and oven 
fried chicken partially and cooked 
Italian rice were prepared on 4 different days in sufficient quan 
tities to provide for the the freshly 
cooked products and of the produets prepared for serving after 


2 and 4 


breasts and completels 


material evaluation of 


months of freezer storage. Preparation and freezing 
procedures closely approximating those used in the home were 
carefully standardized for these experiments. 

Ham loaf. The following formula for ham loaf was mixed 
twice for each replication: ground smoked ham 1360 g., ground 
lean pork 908 g., chopped onions 50 g., soft bread crumbs 108 g., 
beaten eggs 488 g. 


175-g. portions of ham loaf mixture were weighed into tin loaf 


196 g. and whole homogenized milk Five 


pans, 24 by 2% by 6 inches. Two pans were lined with alumi 


num foil before the addition of the mixture and immediately 


thereafter were wrapped for freezing. The 3 remaining loaves 
were baked in a 350° F. oven until the internal temperature of 
the centrally located loaf reached 185° F. After baking, the 


loaf to be used for evaluation of the freshly prepared produet 
vas drained of excess juice while the other two loaves were 


Palatability and 


Leeta C. West, May C. Titus, and 
Frances O. Van Duyne 


Department of Home Economics, Uni 
versity of Illinois, Urbana, Illinois 


cooled in ice water for 30 minutes, 
foil for 


recipe 


removed from the pans and 

wrapped in aluminum 
Italian rice. ‘Ihe 

converted 


Treezer storage. 

recommended for freezing (9) was 
from standard household measures to grams and was 
the 
salt by one 
For the 
cooked in 
cooked 7.5 


ple te ly cooked It 


Both produets were evaluated after 


modified by replacing water with 


third 


cooked 


idditional tomato juice, 
increasing the ind changing 2 of the cooking 
the riee 


mixture 


times. Italian rice, 
the total 


cooking times for the eom 


partially Wits 


tomato juice 15 minutes and was 


ninutes; corresponding 
alian mee were 30 and 15 minutes, respectively. 


‘ cooking and 2 samples from 
each bateh were packed in Ball pint 


freezer jars and cooled in 


ice water for 45 minutes before 


Chicken. 


pieces 


freezing. 

['welve chicken breasts, divided into 3 lots of 4 
Within lot, 
and bacteriological studies 


each, were used for each replication. each 


pieces were used for palatability 


and 2 for thiamine and moisture determinations. Each piece 


was cut down the center along one side of the breast bone there 
by dividing the meat into 


\, one 


was analy vA 


2 approximately equal parts. In lot 
half of each piece was and the other half 
after « In lots B and C, used after 2 and 


analyzed raw 


ooking. 
months of freezer 


storage, respectively, 


the other 


one-half of each piece 
was cooked 
cooked after 

Th 


seasoned 


before freezing and was frozen raw and 


freezer storage. 


pieces of chicken to be cooked were weighed, rolled in 
of flour 


it his drogen 


flour, and rewe determine the amount 


They wer 


fat heated to 284° | 


ghed to 


absorbed then browned 10 minutes in 


uted vegetabl \fter browning, the pieces 


were transferred to shallow baking dish, cooked in an oven 


maintained at 325° F. and turned onee during the hour of 
cooking 
Freezing and freezer storage. After packaging and cooling, 


all samples and 


temperature ranged from 27.4 


transferred to walk-in unit 
placed on the plates where the 
to 22° «F. for 24 hours. The samples 
drawer in the unit here the 
ind 3.2° F. They ere 


Treatment after freezer storage. 


wer freezing 


were then moved to 


a 
temperature varied between —5.8 


stored there for 2 or 4 months, 


rhe sumples were removed 


from freezer storage on the day they were to be reheated or 
cooked \ raw or partially cooked sample and a precooked sam 
ple were prepared for serving and analysis at the same time, 
The raw ham loaf samples were partially thawed in running 
water at approximat 77 «OF. for 15 minutes so that the alumi 


num foil liner in the pan could be removed. Then this loaf was 
185° the 
precooked loaf was reheated, in a 350° F. the 
The precooked 
Wrappings. 

completely cooked Italian 


baked to an internal te and frozen 


oven, to sume 


internal temperature frozen loaves 


foul 


ind the 


reheated in the aluminum 
Both the parti 


were 


cooked 


rice were heated for 30 minutes over boiling water before re 
moval from the freezer jars. The contents were removed, 54 g. 
of water were added to improve the consistency and the samples 
were heated 25 minutes over boiling water to a mean tempera 
ture of approximate! 190° F 

One lot consisting of 4 packages of frozen chicken was re 
moved from freezer storage at one time. The packaged raw 
pieces of chicken were thawed 45 minutes in running water at 


| 
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| 
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j 
= 
aie: 

a 

3 be 

ie 
5 
323 


and then prepared and cooked by the 
method which w: for the fresh pieces. The frozen pre 
eooked chicken breasts were placed in a shallow Pyrex baking 
dish without removal of the foil and reheated 1 hour in an oven 


approximately 77° F 


is used 


maintained at 325° F. 
Bacterial counts. Samples were taken for plate counts before 
cooking, after cooking, and after cooking or reheating subse 


quent to freezing and freezer storage. In the case of Italian 
rice the raw ground beef was also analyzed. The method of 
Goresline (6) for the microbiological examination of frozen 


food 


the A 30 to 40 g. 
sumple of the produet was transferred aseptically to a sterile 
Petri dish, 
weighed 
blended with 
ate aliquots were plated on tryptone glucose extract agar, and 
the F. for approxi 
mately Plate counts were computed 
the Methods the 
kramination of Dairy Products (12). 

Palatability ratings. of the food 
staff seored the products on the basis of appearance, color, tex 
Each palatability factor 


was used with following modifications. 
ind from this portion a representative 20 g. sample 
jar. The 


of sterile water for 2 minutes. 


sample was 


Appropri 


into a sterile blending 


180 ml 


Vis 


inoculated plates were incubated at 89.6 


{8 hours before counting. 


int manner preseribed in the Standard for 


Five members research 
ture, flavor, and general acceptability. 
was rated aceording to the following seale: 5, very good; 4, 
and 1, 


ratings of each judge for appearance, 


qood; 3, fair; 2, poor; very poor, Total seores were 


obtained by adding the 

color, texture, and flavor. 
Analytical methods. The of The As 

sociation of Vitamin Chemists, Ine. (73) with minor modifica 


thiochrome method 
Moisture determinations 
drying of 
n electric oven regulated at low 


tions was used to determine thiamine. 
weighed 
heat and 
later bringing the samples to constant weight in a vacuum oven 
maintained at approximately 131° F. 

Statistical treatment. Statistical analyses of the data 
thiamine total palatability 
by ealeulating Student’s ‘‘t’’ for paired data and testing for 


were made in triplicate by preliminary 


ground samples 


for 


retention and ratings were made 


significance between the means (171). 


RESULTS AND DISCUSSION 


Cooking times and changes in weight. In Table | 
are presented the mean cooking and reheating times 
the mean in weight of the 
products after various treatments. Comparisons of 


and per cent change 
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the times show that it took longer, almost as long or 
as long to cook or reheat the frozen raw or precooked 
products for serving as it did to cook the freshly pre- 
pared ham loaf, Italian rice or oven fried chicken. 
However, if one started with the frozen product, in 
all cases except the raw chicken breasts time would 
not have to be allowed for preliminary preparation 
(i.e. preparation of ingredients and mixing or flour- 
ing) immediately before cooking reheating for 
serving. This is an advantage of 
pared or precooked foods. 

The fact that no losses in weight occurred during 
freezing and freezer storage indicates that satisfactory 
The changes in 
weight during cooking before or after freezing and 
during reheating after freezing explain some of the 
differences in per cent retention of thiamine discussed 
later. 

Bacterial counts. The mean total plate counts per 
gram of sample for the uncooked products were as 
follows: ham loaf mixture, 2,300,000; ground beef 
used for the Italian rice, 4,000,000; and chicken 
breasts, 2,400,000. All freshly cooked samples, as well 
as those heid in freezer storage and subsequently 
cooked or reheated had plate counts of less than 300 


or 
using frozen pre 


packaging procedures were used. 


per gram of sample. Causey and Fenton (3) also re- 


ported low bacterial counts for reheate| frozen 
cooked foods while Ice, Longrée, Fenton and Harris 
(7) obtained plate counts for meat loaves, treated in 
different ways, which were below a suggested 
missible standard of 10,000 to 100,000 per gram. 

Palatability. Mean values for the individual palata- 
bility factors and for the total mean scores are given 


in Table 2 and notations have been made concerning 
the significance of the differences in the latter. Scores 
for general acceptability were not included since they 


were very similar in implication to the mean total 


TABLE 1 


Cooking and reheating times and changes in weight after various treatments 


No. of 
replications 


atment 


Hlam Loaf 


Freshly prepared... 4 
Cooked, frozen 2 mo., reheated 4 
Raw, frozen 2 mo., cooked ‘ 
Cooked, frozen 4 mo., reheated i 
Kaw, frozen 4 mo., cooked 4 
talian Rice 
Freshly prepared, completely cooked. 4 
Freshly prepared, partially cooked 4 
Completely cooked, frozen 2mo., reheated 4 
Partially cooked, frozen 2 mo., reheated 4 
Completely cooked, frozen 4 mo., reheated 4 
lartially cooked, frozen 4 mo., reheated 4 
Oven Fried Chicken 
Freshly prepared 4 
Cooked, frozen 2 mo., reheated 4 
Raw, frozen 2 mo., cooked . 4 
Cooked, frozen 4 mo., reheated 4 
Raw, frozen 4 mo., cooked 4 


Mean times required 


For cooking 
before freezing 


min, 


5 


Mean changes in weight 


For cooking 
or reheating 
after freezer 


storage 


After freezing 
and freezer 


storage 


After cooking 


After cooking or reheating 


min 
87.2 —17 | 
87.21 | 24 
87.0 16 0 1 
0 
5.0 0 12 
55.0) 
55.0 0 12 
0 i 
70.08 
60.0 0 ll 
70.08 40 


' Partially thawed 15 min. in running water before cooking 


2 Cooking times for Italian rice do not 
of meat celery 
' Thawed 45 min 


* Losses occurred during thawing of 6 and 4% 


and green pepper 
in running water before cooking 


onions 


after 2 and 4 mo., 


include time for tomato juice to come to a boil before adding rice or 


browning 


time (30 min.) required for 


respectively. 


|_| 

; 

wr 

Aste 

afd 
45.02 

22.58 
5.02 
22.52 
15.02 
22.52 

TO.0 

70.0 
70.0 
| 

a 


EFFECT OF 


FREEZER STORAGE ON 


TABLE 2 


Palatability scores for ham loaf, Italian rice, and fried chicken 


No. of 
lreatment 
Ham Loaf 
Freshly cooked 18 
Cooked, frozen 2 mo., reheated 18 
Raw, frozen 2 mo., cooked 18 
Cooked, frozen 4 mo., reheated 18 
Raw, frozen 4 mo., cooked . 18 


Italian Rice 


Freshly prepared, completely cooked.... 16 
Freshly prepared, partially cooked one 16 
Completely cooked, frozen 2 mo., reheated 14 
Partially cooked, frozen 2 mo., reheated 14 
Completely cooked, frozen 4 mo., reheated 15 
Partially cooked, frozen 4 mo., reheated 15 
Oven Fried Chicken 
Freshly cooked 24) 
Cooked, frozen 2 mo., reheated sae 20 
Raw, frozen 2 mo., cooked 24) 
Cooked, frozen 4 mo., reheated 1% 
Raw, frozen 4 mo ooked 10 
Maximum score for individual factors-——5, very good; minimum se« 
Mean is significantly lower at the 1% level than the mean for the 
Mean is significantly lower at the 1% level than the mean for the 
‘Mean is significantly lower at the 1% level than the mean for the 
The freshly prepared completely cooked sample was used as the st 


SCOrCS, 


Although the freshly 
the completely cooked samples 


prepared ham loaves, 
Italian rice and oven 
fried chicken received higher mean scores than any 
of the products which were frozen, held in freezer 
storage for 2 or 4 months and then prepared for 
serving, good frozen products were obtained under 
certain conditions 

In the loaf the that 


freezing the raw mixture and cooking it subsequent to 


case of ham scores indicate 
freezing produced more palatable loaves than did pre 
cooking and reheating. After 2 months of storage the 
mean total ratings of the post- and precooked loaves 
were good and low good, respectively. Increasing the 
storage period to 4 months decreased the palatability 
of both products. The scores for individual charac 
teristics of the ham loaves cooked before and after 
freezing show that the greatest differences occurred in 
and The the former 
scribed as gray or faded and the flavor as **warme:| 
These palatability for 


agree with those of Causey and Fenton (3) for ham 


color flavor. olor of was ce 


over.” findings ham loaves 


patties. They reported that ham patties frozen raw 
were superior to frozen precooked ones, although after 
2 months of freezer storage both products were 
acceptable. 

Total mean scores for the freshly prepared com 
pletely cooked Italian rice and for the reheated com 
pletely and partially cooked samples after 2 
of freezer 18.1, 16.1 16.1 respec 
After 4 freezer storage, the total 


scores were lower than after 2 months but the differ 


months 


storage were and 


tively. months of 
ence Was significant only between the partially cooked 
samples. Freezing and freezer storage had a greater 
adverse effect on the texture of the rice than on the 
other after 2 but after 
$ months mean ratings for appearance, color, texture 


palatability factors months 
and flavor were all slightly below good. Comparison 
of all the scores for the reheated frozen partially and 
completely cooked Italian rice shows that halving the 
cooking times for the rice did not improve the palata 
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Mear 
\ppearance Colon Texture Flavor Total 
4./ 7 15.1 
4.1 i 16.5 
7 13.1 ¢ 
4.4 1.3 4.4 1.7 18.1 
4.¢ 1.3 4.1 16.9 
4.1 16.1 
‘ 7 7 15.0 * 
8 7 14.0 
4.4 1.7 is 18.2 
i 0 14.42,4 
4.4 4.1 16.44 
7 a ‘ 
1 ve poor 
shly prepared sample 
orresponding sample stored for two montl 
wked sample for same length of rage 
ndard for comparison of other samples 
bility of the product. Bogys, Sinnott, Vasak, and 


Kester (2) found excellent retention of quality dur 
ing freezer storage of slightly undercooked rice. How 
ever, there are mans differences between freezing rice 
alone and freezing a mixture such as Italian rice which 
might explain the variation in findings. 

oven fried after 
mean palatability 


The chicken breasts frozen raw and 


thawing were ratings corre 
sponding to good after both 2 an 4 months of freezer 
The total the 


were significantly the seores for 


storage mean scores for 


precooked 
chicken lower than 
the corresponding postcooked samples after both in 


tervals of freezer storage. The judges generally con 


sidered the precooked samples to be dry, to have a 


‘*warmed-over’” flavor and to be lacking in crispness 

of crust. These objections to fried poultry have been 

reviewed previously (4) 
Thiamine content. The 


deviations of the means for 


mean values and standaril 


thiamine and moisture 


contents of ham loaf, Italian rice, and chicken are pre 


sented in Table 3. Also given are the per cent reten 


tions of thiamine for ham loaf after cooking and for 


ham loaf and Italian rice after cooking or reheating 


subsequent to freezing and freezer storage. 
The the 


mixtures 


loaf 
the 4 


replications prepared on different days, the range be 


content of ham 


0.775 


mean thiamune raw 


was 6.54 per 


Considerabl ariation was found between 


to SOE micro 


from 


ing vramis per gram. After 
cooking, freezing and freezer storage of the raw or 
cooked loaves, and subsequent cooking or reheating, 


the mean concentrations of 
6.10 


mixture 


6.00 0.703 to 


lower than that in the raw 


thiamine, 


0.623, were slightly 
llowever, consideration of the per cent re 
thre 
are taken into account shows that significant amounts 


The ret 
though, 


tentions wher decreases in weight after cooking 


were lost entions were of the same order of 


magnituds whether the samples were freshly 


prepared, frozen raw and cooked after 2 and 4 months 


| 
3 
2 
les 
‘ 
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TABLE 


Moisture and thiamine contents of ham loaf, Italia 
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3 


n rice, and chicken after different treatments 


No. of 


Treatment 
replicatic« 


Loaf 


Raw 
Freshly prepared ' 
Cooked, frozen 2 mo., reheated ‘ 
Kaw, frozen 2 mo., cooked i 
Cooked, frozen 4 mo., reheated ‘ 
Raw, frozen 4 mo., cooked 4 
Italian Rice 
Freshly prepared, completely cooked 3 
Freshly prepared, partially cooked 5 
Completely cooked, frozen 2 mo., reheated } 
Partially cooked, frozen 2 mo., reheated ; 
Completely cooked, frozen 4 mo., reheated 5 
Partially cooked, frozen 4 mo., reheated 3 
Chicken 
Raw 
Freshly cooked 1 
Cooked, frozen 2 mo., reheated 4 
Raw, frozen 2 mo., cooked 4 
Cooked, frozen 4 mo., reheated ' 
Raw. frozen 4 mo cooked 4 


Caleulated on the basis of the original raw weights and thiamine conten 


of weights and contents of the freshly cooked samples. After freezer storage « 

prepared completely cooked samples and partially cooked samples, with 
Mean is significantly lower at the 1% level than the mean of the raw 
Mean is significantly lower at the 5% level than the mean of the fresh! 


of freezer storage or frozen cooked and reheated after 
storage. 

The mean thiamine contents of the freshly prepared 
Italian rice were 0.85 © 0.042 and 0.88 0.036 micro- 
for the completely partially 


The greater decreases 


vrams per gram 
cooked samples, respectively. 
in the concentrations of thiamine as compared with 
the per cent retentions after freezing, freezer storage, 
and reheating are explained by the fact that water 
was added to the samples during reheating. After 2 
and 4 months of freezer storage no significant differ- 
ences were found in the amounts of thiamine retained 
due to the lengths of the precooking times. However, 
there was some in lication that increasing the storage 
After 4 months 
of freezer storage the per cent retentions were some- 
what lower for both the partially and completely 
cooked samples, and these means were significantly 
different 
prepared samples at the 5% level. 


time might increase thiamine losses. 


from those for the corresponding freshly 


The raw chicken breasts analyzed contained 0.24 
0.054 micrograms of thiamine per gram with the range 
for the 4 replications being from 0.17 to 0.40 miecro- 
grams per gram. These values are lower than those 
by Kidder, Hunner, Sharokh and 
Chesbro (8), who reported that the raw breasts of 3 
lots of chickens had 0.03, 0.04, and 0.05 milligrams 
per 100 grams. 


viven Morgan, 


llowever, the latter values were de 
termined on the musele tissue without the skin which 
may explain the differences. In the present study the 
mean thiamine concentrations for the freshly cooked 
chicken and of the pre- and postcooked chicken after 


months of freezer storage were very similar being 
0.21, 0.19, and 0.18 micrograms per gram. Also after 
# months of freezer storage there was no signifieant 
difference the contents of the 


bet ween thiamine 


freshly 


Moisture Thiamine 
Means and 
standard 
deviations of 
the means as 
determined 


Means retentions! 
and standard 
deviations of 

the means 


Means and 
standard 
deviations of 
the means 


ns 


G meg./g 
64.5 + 047 6.34 > 0.775 100.0 
61.40.94 6.00 + 0.7038 
61.9 + 0.77 6.08 + 0.764 72.5 2 1.57 
61.1 6.10 > 0.625 73.3 = 2.94? 
62.6 + 0.26 6.03 + 0.749 71.9 > 1.462 
61.5 + 0.44 6.01 + 0.640 71.56 = 1.78 
70.5 = 1.245 0.85 + 0.042 100.0 
70.42> 0.52 0.88 > 0.036 100.0 
74.8 + 0.93 0.73 = 0.02? 96.6 + 2.24 
75.1 > 0.43 0.77 + 0.029 98.0 = 2.71 
74.0 + 0.49 0.68 = 0.034 90.0 = 1.824 
74.0 > 0.56 0.71 > 0.037 90.8 + 1.89% 
74.3 = 1.44 0.24 + 0.054 
58.4 + 1.22 0.21 > 0.038 
6.42 1.35 0.19 > 0.018 
55.2 + 0.84 0.18 + 0.0253 
66.6 = 3.21 0.13 20.014 
57.0 2.30 o.14> 
t in the case of ham loaves and in the case of Italian rice on the basis 
ompletely cooked samples of Italian rice were compared with freshly 


prepared partially cooked samples. 


sample 


y prepared sample 


chicken frozen raw and cooked after freezing and of 
the frozen cooked chicken which was reheated after 
freezer storage. Per cent retentions the 
original raw weights would undoubtedly show signifi 
cant losses of thiamine on cooking because of the large 
Table 1) which took place during 
cooking. The retentions were not included because it 
was impossible to halve each breast so that the pieces 
were strietly comparable. 


based on 


decreases in weight | 


SUMMARY 


Freshly prepared ham loaves, completely cooked 
Italian rice, and oven fried chicken were considered 
more palatable than the samples prepared for serving 
after freezer However, ham loaf mixture 
cooked after 2 months of freezer storage, partially or 
completely cooked Italian reheated after 
inonths, and raw chicken breasts oven fried after 
and 4 months were rated good. The preeooked ham 
loaves and chicken were inferior in palatability to the 
samples frozen raw and no time was saved by pre 
cooking these products. The degree of doneness to 
which the rice in Italian rice was cooked had little 
effect on its palatability after freezer storage. In 
creasing the period of freezer storage from 2 to 4 
months the total of ham loaves, 
Italian rice and fried chicken but the differences were 
significant in only half of the eases. 

Low plate counts were obtained for all cooked sam- 
ples whether freshly prepared or cooked or reheated 
after freezer storage. Apparently the products pre 
sent no special bacteriological problems if satisfactory 
ingredients and procedures are used. 

Thiamine concentrations and retentions, very simi- 
lar to those in the freshly prepared products, were 
found in the pre- or posteooked samples after 2 


storage. 


rice 


» 
» 


decreased scores 
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j Eastman 
food-grade 
antioxidants 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tenn.; Atlanta; 
Chicago; Cincinnati; Cleveland; Framingham, Mass.; Greensboro, N.C.; Houston; 
New York City; St. Lovis. West Coast: Wilson Meyer Co., San Francisco; Denver; 
los Angeles; Phoenix; Portland; Salt Lake City; Seattle. Canada: P.N. Soden Co., 
Ltd., Montreal, P.Q.; Toronto, Ontario. 


What you should know 
about oxidative deterioration 


WHAT is oxidative deterioration? 


In fats and in foods containing fats, oxidative deteriora- 
tion is caused by the reaction of oxygen in the air with 
the unsaturated portion of the fat molecule. This reac- 
tion produces free peroxide radicals which, in turn, 
appear to trigger a lengthy chain reaction, the result of 
which is the formation of a variety of aldehydes, ketones 
and acids. Once started, the breakdown cannot be re- 
versed. In fact, if allowed to continue, it proceeds at an 
increasing rate. 


W Pf Y is it important to food processors? 


Oxidative deterioration, unless checked, rapidly takes its 
toll of fat-containing food products in the form of rancid- 
ity. Nothing destroys the reputation of a food product so 
quickly as the pungent, tallowy odor and flavor char- 
acteristic of oxidative rancidity. 


HOW can you control oxidative deterioration? 

Oxidative deterioration can be effectively controlled with 
antioxidants. Added to oxygen-sensitive fats and fat-con- 
taining food products. these chemical compounds step in 
to check the rancidity-producing chain reaction referred 
to above. Since the reaction leading to rancidity cannot 
be reversed, antioxidants can only retard further deterio- 
ration. Hence, it is essential they be added as early in 
the processing of the food product involved as possible. 


W HICH antioxidant is best for you? 


The principal food-approved antioxidants in use are 
butylated hydroxyanisole (BHA), butylated hydroxy- 
toluene (BHT), and propyl gallate. All are available 
from Eastman, alone or in solution formulations contain- 
ing various combinations and ratios of BILA, BHT and 
propyl gallate, with or without a metal chelating agent. 

The most effective and economical formulation for use 
in any given food product depends upon such factors as 
the food itself, how it is processt d, methods of distribu- 
tion and storage, and types of packaging. Advice and 
assistance in selecting the best formulation for your 
specific requirements is available from the Eastman food 
laboratories. 


WHERE are these antioxidants available? 

Marketed under the trade name TENOX, these food- 
grade antioxidants and the experienced technical service 
which backs up their proper use are available from East- 
man Chemical Products, Ine., subsidiary of Eastman 
Kodak Company, Kingsport, Tennessee. 
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EFFECT OF FREEZER STORAGE ON HAM LOAF, RICE, CHICKEN ool 


months of freezer storage. More work should be done 
to determine whether some products lose additional 
amounts of thiamine with longer freezer storage 


periods. 
LITERATURE CITED 


1. ANon. Frozen fried chicken—how does it keep? U. S. De 
partment of Agriculture, Agricultural Research, Sept 
1955. 

Boaes, M. M., Sinnott, C. E., Vasak, O. R., AND KESTER, 
E. B. Frozen cooked rice. Food Technol., 5, 250 (1951 
Causey, K., AND Fenton, F. Effect of reheating on palata 
bility, nutritive value, and bacterial count of frozen 
cooked foods. II. Meat dishes. J. Am. Dietet. Assoc., 
27, 491 (1951 

4. Dawson, E. H., Gitpin, G. L., ReyNoLps, H. Pro 


cedures for home freezing of vegetables, fruits, and pre 
pared foods. Classified notes on review of literature 
Ur. &. De partment of Agriculture, Agriculture Handbook 
Vo. 2, Sept. 1950. 

5. Fenton, F. Foods from the freezer: precooked and pre 
pared. Cornell Ext. Bull. 692, Aug. 1951. 


6. GoRESLINE, H. E. Microbiological examination of foods 


Tentative methods for the microbiological examination 
of frozen foods. Am. J. Public Health, 36, 332 (1946). 

7. Ice, R. M., Lonarétr, K., Fenton, F., anp Harris, K. W. 
Effect of holding on bacterial count and palatability of 
meat loaves before and after freezing and after reheat 
ing. J. Am. Dietet. Assoc., 28, 325 (1952). 

8. Morcan, A. F., Kipper, L. E., HUNNER, M., SHAROKH, 
B. K., ano Cuessro, R. M. Thiamine, riboflavin, and 


niacin content of chicken tissues, us affected by cooking 
and frozen storage. Food Research, 14, 439 (1949). 

). OweEN, R. F., Cuase, J. T., AND VAN Duynge, F. O. Freezing 
cooked and prepared foods. Jll. Agr. Ext. Cire. 618, 
Oct. 1951 

10. Reese, R. B. Production of Frozen Prepared Foods, 1954 


55. U. S. Department of Agriculture, Marketing Re 
search Re port No, 170, May, 1957. 

ll. SnNeprecor, G. W. Statistical Methods. 4th ed., 1946. The 
Collegiate Press, Ine. Iowa State College Press, Ames, 
Iowa. 

12. Standard Methods for the Examination of Dairy Products 
Vicrobiological and Chemical. 10th ed., 1953. American 
Public Health Associ ition, lne., New York, Ms 

13. The Association of Vitamin Chemists, Inc. Method of Vita 
min Assay 1947. Interscience Publishers, Ine., New 


York 


Improvement of Potato Granule Quality by 


Fluidized Bed Finish Drying’ 


Manuscript received September 25, 1958 


Tue RELATIONSHIP of moisture 
content to the storage quality of dehydrated white 
potatoes has been amply demonstrated (7, 9, 10, 12, 
13, 14) and it is accepted that stability can be im 
proved by reducing moisture content. With respect 
to discoloration, Caldwell and associates (4) have 
reported that browning virtually ceases when the 
moisture level of dehydrated potatoes is reduced be 
low 9%. Although these and other investigators (3, 
6, 7, 11, 15) have indicated that non-enzymatic 
browning could be alleviated by lowering the product 
moisture, a tolerance of 7% moisture has been per 
mitted by the military specification for dehydrated 
white potato granules (16) because of the difficulties 
experienced in developing a commercial drying tech 
nique capable of reducing the moisture level below 
that percentage. Present day pneumatic drying 
equipment and conventional dehydration methods, as 
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indicated by Olson and co-workers (78, 19) cannot 
satisfactorily accomplish this reduction because of 
the increasing sensitivity of granules to impact dam- 
age as the moisture content is lowered. Furthermore, 
since the dwell time in the drying zone is short, rela- 
tively high temperatures would have to be used and 
scorching the product extremely difficult: to avoid. 
Moreover, the protection obtainable through evapo- 
rative cooling would be of doubtful value in the final 
stages of drying 

Because improvement in product stability was de 
sirable, studies were conducted to determine the effect 
of processing operations on the properties of the 
product (79). One study led to the design of a labora- 
tory-seale continuous fluidized bed finish drier (17). 
Pilot plant studies conducted by the Western Re- 
gional Research Laboratory" with this drier indi- 
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cated its suitability for drying potato granules to 
moisture levels below the 7% then required by the 
military specification (16). Subjective appraisal 
showed that the freshly dried products obtained in 
these experiments were generally of good quality. 
There were no indications of heat damage, and the 
texture of the reconstituted product was satisfactory. 

The feasibility of the system having been indicate, 
the Quartermaster Food and Container Institute for 
the Armed Forces then contraeted for the services of 
a granule producer to design and construct a com- 
mercial size fluidized bed finish drier. 

The surface of the fluidized bed finish drier was 
made up of porous refractory plates through which 
heated air was passed into a bed of granules partially 
dehydrated (by pneumatic means) to moisture levels 
of 10-1247. The potato granules were of such particle 
size that they could be easily lifted by mild air pres- 
sure, thereby assuming a fluid-like motion. Rapid and 
intimate contact with all individual particles was 
provided, thus assuring excellent heat transfer and 
uniform moisture removal. As the velocity of the air 
was low and the granule movement very gentle, im- 
pact and abrasion damage was minimized. Because of 
the mixing action that occurred, the particles tended 
to dry uniformly and it was not necessary to use the 
excessively high temperatures conventionally 
ployed in pneumatic drying. 

The objectives of this study were: (a) to determine 
the effect of different finish-drying techniques and the 
subsequent attainment of similar product moisture 
levels on stability, and (b) to study the capabilities 
of fluidized bed finish drying for reducing moisture 
to levels lower than those practicably obtainable 
through finish-drying by pneumatic means. 


MATERIALS AND METHODS 


Potatoes used throughout this study were of the Idaho Rus 
set Burbank variety, which is among the most resistant to 
browning; it is alse considered to be one of the best 
varieties for dehydration. Several hundred pounds ef raw 
tuber stock were washed, peeled, trimmed, sliced, inspected, 
cooked in steam, mashed, sulfited, and mixed thoroughly with 
previously pneumatically dried granules, producing a friable 
granular mixture of approximately 37¢¢ moisture. The follow 
ing materials were manufactured from such a mixture: 

a. Five hundred pounds of dehydrated potatoes; manufac 
tured by pneumatic drying to 7% moisture. Drying was accom 
plished in 2 stages. In the primary stage, the moisture granu 
luted mixture (at approximately 37% moisture) was dried to 
about 10-12¢, moisture content. Then, in the finishing stages, 
the packout fraetion (product that was packed) alone was 
dried to 7) moisture. This amounted to approximately 200 
of the materials. The remainder, or seed fraction, was sepa 
rated and reeyeled without being subjeeted to finish-drying. 

hb. Four batehes, 500 pounds each, of dehydrated potatoes; 
manufactured by pneumatic drying to 10-120 moisture, and 
one 500-pound bateh finished dried, by fluidized bed dehydra- 
tion, to each of the following moisture levels: 7, 6, 5 and 407. 
Drying was accomplished as in a. above through the primary 
stage. Paekout from the primary drier, at about 10-12% 
moisture content, was introdueed at one end of the fluidized 
bed drier and the material dried as it flowed lengthwise through 
the unit. The feed rate to the fluidized bed finish drier and 
the dwell time was adjusted to give the desired discharge mois 
ture, After the fluidized bed finish drier had approached steady 
state operation, several batches of approximately 100 pounds 


each were set aside. Moisture content on each batch was run 
by a rapid method (20), Six batches of approximately uniform 
moisture content were blended into a single composite batch 
and moisture was determined by the 6-hour vacuum method 
prescribed by the military specification (76). For each run, an 
necurate check of feed rate, inlet and finished moisture, and 
certain other key data were recorded. Table 1 presents these 
data, which were recorded while samples were being prepared. 

The materials were packed in No. 10 cans under an atmos 
phere of nitrogen. The cans were twice evacuated and filled 
with nitrogen as a residual oxygen content of 20% or less was 
desired. Several cans of each sample were placed in storage 
at the Quartermaster Food and Container Institute for the 
Armed Forees at temperatures of 85° F, and 100° F. With 
drawals were made at the end of 3, 6, 9, 12, 18 and 24 months. 
Each sample was cheeked initially and after each subsequent 
withdrawal for: 

1. Acceptance 

Non-enzymatie browning 

3. Reducing and total sugars 

4. Sulfite retention 


It was considered that these tests would provide indications of 
storage stability of product. 

Non-enzymatic browning. Non-enzymatic browning was de 
termined by a modification of the soluble color method of Hen 
del (8). Ten grams of material were steeped for one hour in 
100 ml. of 2% acetic acid in a 250 ml. Erlenmeyer flask. Solu 
ble color was extracted by swirling the contents of the flask 
for one minute at the beginning, middle, and end of the one 
hour soaking period. The slurry was then filtered through 
Whatman No. 12 fluted filter paper. An aliquot of the filtrate 
(usually cloudy) was then clarified by mixing an equal volume 
of acetone and filtering through Whatman No. 3 filter paper. 
To avoid loss of solvent through volatilization, the funnel was 
covered with a watch glass during filtration. The color inten 
sity of the clarified filtrate was measured in a Evelyn Photo 
eleetrie colorimeter using a 420 mu filter. 

Sensory evaluations. For sensory appraisals, the potato 
granules were reconstituted by adding 112 g. of granules to 
500 ml. of water at 170° F. After thoroughly mixing in a 
Kitchen Aid Mixer for 30 seconds at Number 4 speed, 20 g. 
of butter, 8 g. of dry whole milk and 5 g. of salt were blended 
into the mix. The mashed potatoes were then served in ran 
dom order to a panel of 20 observers who were instructed to 
evaluate the product in terms of appearance, texture, and 
flavor; a 9-point quality rating seale ranging from extremely 
poor on the lower end of the seale to excellent at the upper end 
was employed. 

Sulfite content. Sulfite content was measured by procedures 
preseribed in the specification (76). 

Total and reducing sugars. Methods of A.O.A.C. were em 
ployed in measuring total and reducing sugars. 


RESULTS AND DISCUSSION 


The most readily observable change occurring in 
the potato granules during storage was browning. As 
expected, this discoloration, measured as increase in 
soluble color, was more intense in those samples kept 
at 100° F. than those kept at 85° F. (Figure 1). In 
terms of non-enzymatic browning, 9 months of storage 
at 85° F. was equivalent to approximately 3 months 
at 100° F. At both temperatures, the 4% and 5% 
moisture samples showed a lesser degree of browning 
with corresponding periods of storage. Also, at both 
temperatures, potato granules which been 
finished dried pneumatically to 7% moisture browned 
at a greater rate than those which had been fluidized 
bed finished dried to 7% moisture. It would seem 
reasonable to expect the 5% moisture samples to 
brown at a more rapid rate than the 44% samples. 
This study found the reverse to be true (Figure 1). 


Fac 
i 
hy 
4 
me: 


IMPROVEMENT OF POTATO GRANULE QUALITY 
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Figure 1. Comparison of soluble color changes in potato granules during storage. 
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Table 1 might provide a possible answer. From Tabl during storage. This indicates that contact time be- 
1, it is immediately evident that when heat input and comes extremely important at lower moisture levels. 
feed moisture content were held constant, the feed Results of the sensory test (Figure 2) show that 
rate dropped sharply and the dwell time increased the overall acceptance of the potatoes decreased with 
five-fold with decreasing terminal moisture. The storage time. There was a sharper decrease in accept 
dwell time required to obtain a terminal moisture of ance ratings for those samples stored at the higher 
5% was 3.11 hours, whereas 5.12 hours was required temperature (100° Ff.) ; however, the acceptance rat 
to obtain a terminal moisture of 44. The results ings of the lower moisture samples (4 and 5% ) were 
suggest that the increased dwell time necessary to re consistently higher throughout the study for both 
duce the moisture content to 4% caused some in temperatures. The 7 moisture sample which was 
cipient heat damage. The damage, though not evident finished by ‘‘fluidization’’ scored higher throughout 
initially, tended to accelerate the rate of browning the study than the 7% sample pneumatically dried 

As the soluble color increased, over time, there was a 

corresponding decrease in acceptance. The 4% mois 


ture sulmple tended to have poorer acceptance than 


TABLE 1 


Behavior of fluidized bed drier when drying granules 


: the 54 moisture sample during storage. The reasons 
to different moisture levels 


offered above fo. the soluble color difference between 
Nominal! terminal moisture these two samples apply here 


Item 


it is generally recognized that sulfite retards brown 


Feed rate to F.B.D. Ib./h 75 32 2 ing of dehydrated vegetables. The protection offered 
Feed moisture j 
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Figure 2. Comparison of sensory evaluations of potato granules. 
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Fluidized bed finished to 7% moisture 
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the higher moisture samples. There were no signifi- a can be obtained but only with some sacrifice of 
cant differences, in respect to sulfite retention, which product quality.) The attainment of moisture levels 
could be related to the two finish drying techniques lower than required by the military specification for 


potato granules (7% ) by this process does not impair 
product quality initially or after extensive storage, 


emploved., 

A loss of total and reducing sugars occurred during 
Tables 3 and 4), but there was not an obvious but on the contrary increases quality. Consumer 
preference and other analytical data, obtained from 
a 2-year storage study conducted at the Quartermas 
ter Food and Container Institute for the Armed 
Forces, indicates the superiority of fluidized bed 
finish dried potato granules over those pneumatically 
dried. It is shown that the increased acceptance and 
storage stability of fluidized bed finish dried potatoes 
was due to a lesser degree of incipient heat damage 
during dehydration. 


storage | 


correlation between the amount of sugar loss and the 


degree of color developed (browning ). Neither mois- 


ture level nor finish drying technique significantly 


influenced the loss of total or reducing sugars during 


storage. In general, however, the loss was greater for 
samples stored at 100° F. than for those stored at 


SSF. for a corresponding period. 


SUMMARY 


luidized bed finish drying has been shown to be a Acknowledgment 


practical means of obtaining moisture levels of as low The authors extend their thanks to Mrs. Frances H. Lee, 
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TABLE 3 


Reducing sugar changes in potato granules 


85° F. storage 
Storage time 


menthe > Moisture content 
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Total sugar changes in potato granules 
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in condueting the utility and sensory tests reported herein 
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Visual and Eating Preferences of Consumer 
Household Panel for Beef from 
Animals of Different Age’ 


Manu cript rece.ved September 15, 1958 


Tux PRESENT INVESTIGATION pre- 
sents visual aul eating preferences of a consumer 
household pane! for beef from animals of younger an | 
older age. Simone, Carroll and Chichester (7) con- 
current y conducted an eating evaluation study of a 
laboratory pane!. Although numerous investigations 
of consumer preferences for beef of different grade 
have been reported, there appears to be in the litera- 
ture no investigation of consumer preferences for beef 
from animals of different age. A number of laboratory 
investigations were reporte.! during the ‘thirties, how- 
ever, and are revievel by Simone, Carroll and 
Chichester (7) in this issue. 

The primary purpese of this investigation is to 
study visual and eating preferences of household 
panel members for paired steaks from animals of 
two different ages. The ability of panel members to 
seleet visually the steak which provided them with 
the greater eating satisfaction is also reported. In 
addition, the investigation obtains information con- 
cerning the extent to which the visual characteristics 
of marbling and color indicate desirable eating qual- 
ities, and the extent to which the eating factors of 
taste, tenderness, an| juiciness influence the panel 
members in evaluating over-all eating quality of 


aired steaks. 


MATERIALS AND METHODS 


Animals. Sixteen Hereford steers from the University of 
California’s range herd were made available for this preference 
study. Information concerning history, feed-lot performance, 
and carcass analysis of these animals is summarized by Simone, 
Carroll and Chichester (7). Vertinent to a consumer perference 
study is the fact that steers of controlled history were used. The 
steers which were above average in uniformity of breeding aid 
quality differed primarily in age. At the end of the feeding 
period the average age of half of the group was 18 months and 
of the other half 30 months. Two steers from each age group 
were slaughtered weekly for 4 consecutive weeks. At the time 
of slaughter the 8 carcasses of the younger age group were 
graded by a Federal inspector as 3 choice and 5 good, and of 
the older age group as 5 choice and 5 good. The carcasses were 
aged 8S days at 34° F. 

Short loin and sirloin wholesale cuts from both sides of the 
careasses chosen for this study were cut into steaks one inch 
thick. Cutting of all carcasses was done by the same person and 
procedures were standardized so that the first steaks from the 
short loin and sirloin cut were at the same anatomical position 
for both sides of each carcass, 

On the day of cutting, the steaks were paired, trimmed, 
coded, and distributed. Steaks from carcasses of vounger age 


“This report on preferences of a consumer household panel 
is part of a study undertaken by the Departments of Animal 
Husbandry, Food Technology, and Home Economies of the Uni 


versity of California at Davis. 


Marilyn Dunsing 
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were paired with identical cuts from carcasses of older age. For 
the 8 pairs of carcasses the grade pairings were as follows: 3 
pairs of younger and older carcasses grading choice (Group | 

% pairs of younger and older carcasses grading good (Group 
Il); 2 pairs of younger and older carcasses grading good and 
choice, respectively (Group III). Steaks were paired according 
to cutting sequence and came from the same relative location 
in their respective wholesale cuts. Each pair was then trimmed 
to the extent necessary to eliminate outside fat as a possible 
grade-recognition factor. For purposes of identification, one 
steak of each pair was tagged with a metal clip; the tagged 
steak alternately represented the younger and older carcass. 

Consumer household panel. The panel was selected from 
households of married students enrolled at the University of 
California, Davis campus, during the Spring semester, 1958. 
Married students who had participated in one of the earlier 
preference studies were ineligible for the present study. Ap 
proximately four-fifths of the married students who were eligi 
ble participated. The panel was composed of husbands and 
wives of each household and represented a young age group, 
the majority being in their early and middle twenties. 

A total of 335 households participated in the preference 
study during the month of April, 1958. Group I carcasses were 
compared by 121 households, Group IT by 130, and Group III 
by 84. Panel members were unaware of the fact that any dif 
ference between the 2 steaks was either one of carcass age or of 
careass age and grade, 

A one-page preference sheet was used to record the reactions 
of each panel member to the paired steaks. On it, an over-all 
visual preference for the uncooked steaks as well as two specific 
visual preferences for marbling and color were recorded. In 
addition, an eating preference based on over-all quality and 3 
specific eating preferences for the factors of taste, tenderness, 
and juiciness were indicated. Panel members having a prefer 
ence ror the over-all eating quality or for one or more specifi: 
eating factors also indicated the degree of this preference as 
small, moderate, or large. 

The panel member’s visual preferences were recorded at the 
time the steaks were distributed. Comparable sides of the 
steak were displayed for visual selection. The panel member 
was instructed to follow the same procedure in obtaining visual 
evaluations from the other member of the household. 

In an attempt to avoid misunderstanding the panel member 
was given additional instructions. The use of the metal tag for 
identification purposes was explained and the panel member was 
instructed to leave it in place during the experiment. The steaks 
were to be broiled or fried either the same or the following day 
and no seasonings other than salt were to be used. In evaluating 
the eating quality of the steaks, comparable parts were to be 
compared, The data on the preference sheet were to be supplied 
independently by each panel member. 


RESULTS AND DISCUSSION 


Preference sheets were returned by all of the panel 
members participating in this study. In Table 1 visual 
and eating preferences of the 670 panel members are 
summarized by wholesale cut, carcass age, and grade 
of animal. The over-all visual preferences of panel 
members for the younger and older animals differed 
by wholesale cut and grade, but the over-all eating 
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CONSUMER PANEL PREFERENCES 


preferences, for the most part, were consistently in 
favor of the younger animals and these preferences 
were much more pronounced for steaks from the 
sirloin than from the short loin cut. 

Evaluations were obtained for the specific visual 
characteristics of marbling and color. Marbling pref- 
erences were consistently in favor of the older car- 
casses for both wholesale cuts. It is interesting to note 
that the estimated per cent fat content of the carcasses 
from ether extract measurements of the 12th rib 
tended to be higher for the older than for the younger 
carcasses (1), Color preferences, on the other hand, 
differed by wholesale cut. In general, they were for 
the older carcasses for the short loin cut and for the 
younger carcasses for the sirloin cut. 

Evaluations for the specific eating factors of taste, 
tenderness, and juiciness were similar to those for 
For both wholesale cuts the tendency 
preferred to the 
Each of 
the 3 groups indicated a much more pronounced pref- 
erence for the tenderness factor than for the other 
two factors. The laboratory study by Simone, Carroll 
and Chichester (7) conducted concurrently paired the 
same carcasses but used rib and round roast cuts. For 
the factor the the laboratory 
panel were in agreement with those of the consumer 
both were in favor of the younger 
For the other two 


over-all eating. 
was for the younger carcass to be 


older careass for each of the specific factors. 


tenderness results of 
household panel; 
rather than the older carcasses. 
factors, however, the laboratory panel differed from 
the consumer household panel by scoring in favor of 
the older rather than the vounger carcasses. 
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Panel members when indicating a preference for 
the over-all eating quality or for one or more specific 
eating factors were asked to specify the degree as 
small, moderate, or large. For the two wholesale cuts 
panel members in each of the groups indicated most 
frequently a moderate preference for both over-all 
In addition, panel mem- 
bers specified more frequently a large preference for 


quality and specific factors. 


steaks from the sirloin than from the short loin cut. 
The visual and eating evaluations which are sum- 
marized in Table 1 indicate that in this study prefer 
ences of panel members were significantly influence 
by earcass age. For both wholesale cuts the high de- 
gree of significance indicated by the panel members of 
and I] 


factor of tenderness suggests easily recognizable dif- 


Groups | in evaluating the specifie eating 
ferences in this factor for paired steaks from = car- 
casses of different age. For the short loin cut highly 
recognizable differences were indicated for the specific 
visual characteristic of color and, to a lesser degree, 
for the over-all visual quality and for the specifie vis- 
ual characteristic of marbling. On the other hand, in 
the case of the sirloin cut highly recognizable differ 
ences were indicated for the over-all eating quality 
and, to a lesser degree, for the specific eating factor of 
For the 
members of over-all eating differences was indicated, 


taste. short loin cut recognition by panel 


but was not as great 


evaluating paired steaks 
tended 


and tenderness eating preferences for the younger car- 


Those panel members 


graded choice Group | to indicate over-all 


casses relatively more frequently than did those evalu 


TABLE 1 
Preferences for steaks by wholesale cut, carcass age, and grade 


A. Visual preferences 


Grade Ove--all M Color 
(iroup Younger Older Younger Odor Yo ger Old os ger Older None 
carcass Arcass CATCASS ure ass ‘ r s if ‘ i Carcass 
She ‘ nt 
1 Choice Choice 172 51 6 162 
Giood Good 192 ‘4 7 t s 17 
Total I and Il 55 t 14 4 16 
Good Choice 116 41 5 14 if i i4 
Si in (per cer 
I Choice Choice 70 a1 it 4 27 
I! Giood Giood 68 27 1 4 4 20 
Total Land II 138 5 41 14 44 t i ‘4 24 
Eating rer 
Grade Ove all Taste I dernes Juiciness 
Younger Older Younger Older Younger Older Younger Older Tome ounger Older None 
carcass carcass carcass CATCASS carcass Ircass ir rcass ircauss CATCABS 
Short Loin (per cent 
1 Choice Choice 172 51 41 42 15 14 21 
II Good Giood 192 is 15 4) ’ i4 20 
Total Land II 50 11 41 7 22 t 44 21 
Ili Giood Choice 116 42 45 15 28 i! 40 19 
Si per 
1 Choice Choice 70 og 10 3 27 7 23 
II Good (iood 68 625 25 13 60 224 18 lt 18 
Total I and I! 138 65 274 22 44 20 
Good Choice 52 69° 17 i4 17 19 
5% level of significance 
% level of significance 
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ating paired steaks graded good (Group IL). This 
tendeney was, however, too slight to be considered 
indicative of real grade differences. When the paired 
steaks differed by both carcass age and grade (Group 
IIL), the results for the smaller number of cases sug- 
vest that the primary influence determining eating 
preferences was one of carcass age rather than grade. 
Consequently, in the remainder of this report addi- 
tional information concerning visual and eating pref- 
erences is presented for the combined groups I and II. 

Comparison of individual preferences. ()ver-all 
visual and eating preferences of panel members (com- 
bined groups [| and [l) are compared in Table 2. 
About half of the panel members indicated the same 
preference for both visual and eating qualities of 
their paired steaks. Although the relative frequency 
with which panel members selected identical visual 


TABLE 2 
Comparison of over-all visual and eating preferences 


Comparison Short loir Sirloin 


Same visual and eating preference h 4 
No age pref 
Preferred younger carcass 34 
Preferred older carcass 5 25 15 

Subtotal 19 51 

(Opposite visual and eating preference 
Visual, younger eating, older 11 Ww 
Visual, older eating, younger 25 “1 

Subtotal ‘1 
Preference and no preference visual and eating 
Visua no age preference; eating, preferred 
nger 3 11 
Visua no age preference; eating, preferred 
hd rea 1 
Visual, preferred younger carcass; eating, 
no age preference 5 
Visual, preferred older carcass; eating, no 
‘ge preference 5 
Subtotal 15 18 
Total oo 


and eating preferences was similar for steaks from 
both wholesale cuts, the carcass age which these pref- 
erences represented differed for the two cuts. For the 
short loin cut age preferences were about equally 
divided between the younger and older careasses ; how- 
ever, for the sirloin eut an age preference was indi- 
cated more than twice as frequently for the younger 
than for the older carcasses, 

Table 3, a rearrangement of the data presented in 
Table 2, emphasizes not only the extent to which the 
over-all eating evaluation of each of the 3 preference 
categories was consistent with the over-all visual eval- 
uation, but also the nature of the change in eating 
evaluation which occurred when it differed from the 
visual evaluation. The relative frequeney with which 
each of the 3 visual preference categories indicated 
identical eating preferences differed for the two whole- 
sale cuts. The same visual and eating preferences, 
however, were indicated most frequently for the 
younger carcasses and least frequently for the no 
preference categories for both wholesale cuts. 

From the information presented in Tables 2 and 3 
it appears that about half of the panel members were 
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TABLE 3 


Analysis of over-all eating preferences for specific 
visual preferences 


Short loin Sirloin 
Eating preferences | % o % of 
visual visual 
Visual—no age preference! 
Eating—no age preference................ 22 15 
preferred younger carcass... 1S 75 
preferred older carcass....... 45 10 
Total....... 100 100 
Visual——preferred younger carcass? 
Kating—no age preference....... i2 
preferred younger carcass 49 74 
preferred older carcass 29 23 
100 
Visual—preferred older carcass 
Eating—no age preference......... 11 
preferred younger carcass 5 52 
preferred older carcass.. 45 37 
Loo 


' This group consists of all no visual age preferences of Table 2 

2 This group consists of all visual younger carcass preferences of 
Table 2 

‘>This group consists of all visual older carcass preferences of Tabl 


unable to select visually the paired steak which pro 
vided them with the greater eating satisfaction. It 
also appears that the panel members who visually 
preferred the younger carcasses were more consistent 
in their eating preferences than were those indicating 
no visual age preference or those visually preferring 
the older carcasses, and this relationship was much 
more pronounced for steaks from the sirloin than from 
the short loin cut. 

Comparison of husband-wife preferences. (ver-al! 
visual and eating preferences of husband-wife house 
holds are compared in Table 4. Husbands and wives 
were somewhat more consistent in selecting the same 
visual and eating preferences for the short loin than 
for the sirloin cut. The age carcass which these identi 
cal preferences represented differed for the two whole 
sale cuts, and as in the case of individual panel mem 
bers, preferences for the younger careass were more 
pronounced for the sirloin than for the short loin cut. 

When preferences differed, husbands and wives 
tended to disagree much more frequently in their 
evaluation of the visual than of the eating quality. 
When eating preferences were identical the husbands’ 
visual preferences agreed more frequently with their 
eating preferences than did the wives’ for the loin cut, 
Whereas the wives’ visual preferences agreed more 
frequently with their eating preferences than did the 
husbands’ for the sirloin cut. 

Over-all visual quality compared with specific visual 
characteristics, In Table 5 preferences for the specific 
visual characteristics of marbling and color are com- 
pared with the over-all visual preference of panel 
members. For both wholesale cuts identical vounger 

* Identical preferences of husband and wife for some of the 
nine possible combinations of visual and eating qualities were 
as follows: for the short loin cut, 270¢, both qualities younger 
ceareass; 27¢¢, both qualities older carcass; 28%, visual quality 
older careass and eating quality younger carcass; 1007, visual 
quality younger carcass and eating quality older careass. For 
the sirloin cut the corresponding percentages were 44, 7, 19, and 
15, respectively. 
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You don’t have to consult a French chef for the 
secret of making a good food product taste better. 
Simply start using Merck MSG, 


basic 


Merck is your 


new source for this flavor-enhancing in- 
gredient. Merck’s technically advanced manufac- 
turing process assures dependable delivery in the 


quantities you require. Rigid quality-control pro- 
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cedures provide Jot-to-lot uniformity of mono- 
sodium glutamate 99+% pure. And Merck’s Food 
Research and Technical Service Staff stands ready 
to help you at all times. Get complete information 
on how Merck MSG can add the gourmet’s touch 
to your products by contacting your nearest Merck 


Sales Office or writing directly to Rahway. 


—a product of MERCK 


MERCK & CO., 


© Merck & Co., Ine. 
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IN THE 
“CHANGING 
WORLD OF FOOD” 
FLAVOR IS 


Gone with the buffalo are the days of 
faded flavor and weak taste sensations. 
Today, the average American housewife 
prepares, from simple, convenient con- 
tainers and packages, gourmet delica- 
cies available 15 years ago to only the 
very few. That such foods have sup- 
planted, to a large degree, the simple 
meat and potatoes meals of the last 
generation is due to technological ad- 
vances that have allowed the achievement and retention of full, fresh, natural 

flavor, even after extended shelf-life. The 

convenience foods of today require 

flavors geared to their specific qualities 


...@asy to use, simple to store and 
‘storage proof’’. In short, they require 
DOLCOSEAL DOLCOSEAL (spray dried) FLAVORS, the 
(Spray-dried) locked-in flavor line, produced by D&O’s 
FLAVORS FOR: unique spray drying technique. In the 
“Changing World of Food”, flavor is 
Baked Goods “locked-in’’. .. and DOLCOSEAL means 
Beverages locked-in flavor at its best! Write for 
Dessert Powders trial quantities. 
Condiments 
Processed Meats Write for your copy of “The Changing World of Food”. 
Canned Goods 
Candy and Confections 


OUR 160TH YEAR OF SERVICE 


DODGE & OLCOTT, INC. 
180 Varick Street, New York 14, N.Y. 


Sales Offices in Principal Cities 


® 


ESSENTIAL OILS AROMATIC CHEMICALS PERFUME BASES 
FLAVOR BASES DRY SOLUBLE SEASONINGS 
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TABLE 6 


Comparison by sex of panel members of over-all eating 
quality with three eating factors 


TABLE 4 


Comparison of over-all visual and eating preferences 
of husband-wife households 


Comparison Short loin Sirloin Short loin Sirloin 
% Comparison Husbands Wives Husbands! Wives 
Same visual and eating 49 39 Te % 
Same visual, different eating preference... 12 20 
Same eating, different visual preference............ 25 82 \. No age preference 
Different visual and eating preference............. 14 9 ¢ ¢ 
No age preference for-over 
Total 100 100 all eating 100 1a roo 10 
Same visual, different cating preference “ none for three eating = ; 
Visual same as wife's eating preference.............., 29 58 
Visual same as husband's eating preference... 33 36 or 
Visual different from either’s eating preference.| 38 6 actors 25 2 7 25 
and none for one eating 
Same eating, different visual preference and an age pre pa o~ ) 1 0 
Eating same as wife's visual preference............... 49 50 eating Sectors at 
Eating same as husband's visual preference........ 51 36 i far 100 hoo 
Eating different from either’s visual preference 9 14 
eating factors 
100 100 taste and tenderness 17 ) 25 0 
tenderness and 
juiciness ) 40) 25 
taste and juiciness 8 50 
or older carcass preferences for the over-all quality and none a the one , 10 
and for either one or both of the specific character- 
sie taste 17 0 0 
istics were indicated by more than four-fifths of the OR R3 0 0 
husbands and wives. It is interesting to note, how- juiciness = = : 
ever, that about twice as many husbands and wives in B. Tounger carcass preserencs 
the younger than in the older carcass preference Preferred younger carcass 
. for over-all eating boo 100 
group indicated preferences for both specific charac- 
factors 14 42 
and also for two eating 
TABLE 5 factors a 
‘ : and also for one eating 
Comparison by sex of panel members of over-all visual factor 16 12 4 22 
quality with two visual characteristics ind no preference for this 
carcass for three eatis 
| Short loin | Sirloin factors 
Compar 
Husbands, Wives Husbands! Wives and also for the twe 10) 100 100 
% eating factors 
. taste and tenderness 0 42 45 50 
A. No age preference tenderness and 
No age preference for over pusciness és 
all visual 100 100 taste and juiciness 13 
and none for two visual in : ‘ i ind also for the one 
characteristis 18 9 42 eating factor 100 100 
and none for one visual 
and an age preference for tenderness 
two visual characteristics 6 3 purciness : = 
and none for the one visual ( Olde area reference 
characteristic. 100 100 
referred older carcass for 
marbling. 20 100 75 over-all eating poo 
color R80 57 0 25 ind also for three eating 
factors 25 18 
B. Younger carcass preference i aa two eating 
Preferred younger carcass factors od 
for over-all visual boo pow wo ind for one eating 
and also for two visual factor 
characteristics. 4 ind no preference for th 
and also for one visual Pagan for three eati 
characteristic 48 56 46 factors 
and no preference for this ind also for the tw 
carcass for two visual eating factors da — 
characteristics 14 14 18 i4 
and also for the one visual taste and tenderness 
characteristic roo a0 tenderness and 
marbling... 19 35 13 56 taste and juicins 
color.... 54 65 57 14 ind also for the one 
eating factor 
( Older carcass preference 
‘ pow 
and also for two visual ee 
characteristics. 53 55 7 27 
and also for one visual . 
characteristic....... 40 10 57 65 teristics which differed from their over-all preference 
Se eae Since only about half of the panel members had 
characteristics... 7 5 6 + identical visual and eating preferences, it would ap- 
and also for the one visual . + lit) 
characteristic 100 100 100 100 pear either that visual characteristics in addition to 
j am those of marbling and color are needed to indicate 
color... 53 52 $5 5 desirable eating qualities or that panel members are 
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unable to determine adequately the extent to which 
these two characteristics are present in a specifie steak. 

Over-all eating quality compared with specific eating 
factors. In Table 6 preferences for the specifie eating 
factors of taste, tenderness, and juiciness are com 
pared with the over-all eating preference of panel 
members. As is to be expeeted, the eating evaluations 
of husbands and wives varied more for the 3 specific 
factors than for the over-all quality. 

From the information presented in Table 6 it would 
appear that panel members differed not only in their 
evaluation of the 3 specifie factors, but also in the 
importance which they attached to each of these 
factors in determining over-all eating evaluation of 
the paired steaks. Panel members who indicated an 
over-all eating preference for the younger carcasses 
hal a pronounced preference for the specific eating 
factor of tenderness; it appears likely that their eval. 
uation of the other two eating factors in favor of the 
younger carcass may have been influenced by a strong 
tenderness preference. 

It will be recalled that from two-ninths to four 
ninths of all panel members in Groups L and IL indi- 
cated an over-all eating preference for the older ear- 
cass (Table 1 These panel members also indicated 
‘pronounced preferences for the specific factors of 
taste and, to a lesser extent, of juiciness, In their 
evaluation of the tenderness factor, however, a third 
of those having steaks from the short loin cut and a 
half having steaks from the sirloin cut actually re- 
versed their tenderness preference in favor of the 
younger carcass. In this study, it appears that tender- 
ness Was not the only factor or even the most im por- 
tant factor in determining eating satisfaction for a 
sizable number of panel members. It is interesting to 
note that Simone, Carroll and Chichester (7) reported 
tenderness scores of the laboratory panel in favor of 
the vounger carcasses but flavor and juiciness scores 
in favor of the older carcasses. The results of the 
laboratory panel and of the consumer household panel 
for those members indicating an over-all eating pref- 
erence for the older carcass were in agreement in their 


evaluations of the 3 specific eating factors. 


SUMMARY 
Visual and eating preferences for beef of different 
careass age and grade were obtained from a consumer 
household panel by testing paired steaks either of 


identical grade and different careass age or of differ 
ent grade and different carcass age. Eating prefer 
ences of the panel were significantly related to carcass 
age but not to grade. Eating preferences were con 
sistently in favor of the vounger carcass steaks and 
these preferences were much more pronounced for 
steaks from the sirloin than from the short loin cut. 
(on the other hand, visual preferences of panel mem- 
bers differed by wholesale cut; in general, older car- 
cass steaks were preferred for the short loin cut and 
younger carcass steaks for the sirloin cut. 

For more than four-fifths of the panel members the 
specific visual evaluations of marbling and/or color 
were the same as the over-all visual quality evaluation. 
Approximately half of the panel members indicated 
different preferences for the over-all visual and eating 
qualities of the paired steaks. Consequently, it would 
appear either that the two visual characteristics of 
marbling and color are inadequate to indicate desir- 
able eating qualities or that panel members when se 
lecting steaks are unable to judge the extent to which 
the two characteristi¢es are present, 

About three-fourths of the panel members had 
identical preferences for the over-all eating quality 
and for two or three of the specifie eating factors. The 
variability in responses, however, was much greater 
for the specific eating factors of taste, tenderness, and 
juiciness than for the over-all eating quality. Panel 
members having an over-all eating preference for the 
younger carcass steaks indicated a pronounced prefer 
erence for the tenderness factor; those having an eat 
ing preference for the older careass steaks indicated 
stronger preferences for the two factors of taste and 
juiciness. The results suggest that panel members 
differed considerably in the relative importance which 
they attached to the specifie factors in terms of pro 
viding eating satisfaction, 
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Differences in Eating Quality Factors of 
Beef from 18- and 30-Month Steers 


Manuscript received October 20, 1958 


Fac TORS IN BEEF production which 


result in high quality meat have been investigated by 
Various research institutions over a long period of 
time. In an attempt to isolate these factors more eare- 
fully by the use of animals of precisely known genetic 
and environmental background, the University of 


California at Davis has undertaken a series of investi- 


gations to study such effects as grade, feed, hormone 


treatment, breed, sex, and age on the eating quality 
factors of beef. 

The influence of age has been generally accepted to 
result in more tender meat from young animals and 
more flavorful meat from old animals. Results of 
scientific investigations, however, are not in complete 
agreement, Barbella et al. (1) found age to be most 
effective on flavor between animals under 11 months 
end those older. However, no differences were noted 
in animals ranging in age from 12 to 30 months. The 
animals used in that study varied in breed, feeding 
habits, fatness and other characteristics. Nelson e¢ al. 
(9) tound no significant diffe rences in tenderness of 
beef from ealves, yearlings, and two-year olds: juiel 
ness increased with increase in age: and flavor was 
not influenced by the age of the animal. Differences 
in tenderness as measured objectively by shearing 
were found among calves, 8-, and 14-month steers (4) 
More recently, Jacobson and Fenton (5) found differ 
ences In quality factors of beef from Holstein heifers 
of 8, 12, 16 and 20 months’ age. The &- and 12-month 
groups were rated higher in all factors than the 16 
and 20-month groups. Also noted by these investi 
gators Was increasing redness (hue) with increase in 
age as measured objectively (6). 

The present investigation was undertaken to deter 
mine if differences in eating quality factors exist be 
tween 1S- and 30-month Hereford steers. This as 


range embraces a very large portion of finished ani 
mals slaughtered for consimption as beef. 


EXPERIMENTAL PROCEDURE 


Animals. The Hereford steers used in this trial were fron 
the University grade herd located at the San Joaquin Experi 


mental Range. One group was selected from the 1955 ealf « rop 


und the second from the 1956 ealf crop, Le. an age difference 
of one year between the 2 groups. The first group was weaned 
in Jul 1956 at S months of ige, brought to Davis and fed hay 


and pasture. The average daily gain up to J ily 1957 was .75 


pounds per steer, comparable to gains made by similar unsup 
plemented steers on the experimental range In Julv 1957 the 
second group was weaned, brought to Davis, and both groups 
placed in separate fattening lots. The fattening ration was 
composed of 6067 concentrates and 406; roughage \t the tim: 


of slaughter, the old steers were approximatels ( months 


old and the younger about 18 months 


Marion Simone, Floyd Carroll, 
and C. O. Chichester 
Departments of Food Technology and 


Animal Husbandry, University of Cali 
fornia, Davis, California 


On each of 4 consecutive weeks, 2 animals from each group, 
selected on the basis of most comparable live slaughter grade, 
were slaughtered, graded by « Federal Grader, and aged for 8 
days at 34° F. at a loeal packing house 

Meat cuts. After aging, the carcasses were paired according 


to comparable quality and appearanee. The right side of each 
imimal eareass was butchered by the experimenters into the 
‘uts for analyses. Two three-rib roasts (9-10-11 and 6-7-8) and 
~ top round roasts (anterior and posterior) were used for panel 
evaluation and objective tenderness measurements. The sirloin 


tip was used for y and objective color evaluations and the 


12th rib for fat determinations 

Testing procedures, On each of the 4 days following butcher 
ing, paired top round ere evaluated at morning session sand 
paired ribs in the afternoon, The top rounds and rib roasts 
were prepared by roasting at 525° F. to internal temperatures 
f 170° FL and 155° F., respective Four matched ineh 
slices of the add ( nd semimembranosus museles from the 


top rounds of each group and 4 matehed 4% ineh slices of the 


longissimus dorsi musele from the ril ections of each group 
vere served in random order to each udge at each respective 
SeSSION, A panel of 8 to 11 judges « luated the samples for 
tenderness, juiciness, nd flavor Rach of these faetors was 
cored on a 7-point part iy structured seale, ranging from 
ery high (7) to very lo 1) level of ch particular attribute 
The seoring was done in individu testing booths under low 
utensity, red illur nation to musk the intluence of any possible 
eolor variations. Me ers Of the panel were either graduate 
students or staff of the Food Technology Department who had 
een selected for consistent nd discriminating performances 
on a training progr nvolving various quality levels of beef, 
Matehed sliees of the cooked muscles were eut into pieces 
ipproximately 4 x 1 ly inches for objective tenderness de 
ferminations using a modification of the proeedure deseribed 
bv - Mivada in Tappel Samples of g were used 
throughout th st By this hod jnvolves the mens 
irement of energ expended by omestic type electric food 
grinder in grinding KHOWn Quantity of sample 
In the origit proc lure, the perutolr ttempted to obtain 
number of ve ngs fro meter 
to the input lines of tl grindes Be e the meter tluetuated 
idelv and rapidly, t ( ured nent veraging of swings 
Im the present nvestigatior resistines Ohm Wiis 
inserted in series th the grinder leads, and the voltage drop 
eross this The A¢ oltage drop is. rectified 
$ ervst ‘hhodes it fu ‘ hose output wus 
to res ( tine constant was 
second tant ge was bucked with 
DC voltage eq t t tal loped hen the grinder was run 
thout a The fference sigi us then fed to a muy 
Bristol Dvnamaster Reeords \ ft cording, the chart wus 
ut ak ng the el om the rees ‘ vhed 
The iscle Of the tip cut was prepared 
for color eva tion | grinding the 1 nusele and preparing 
| ne ! te neh thieh Retleetanes 
measurements le the Colormaster Differential 
Colorimeter ime ‘ fter preparation of the hamburger 
halve 
It | rst f of tl | int color evaluations 
Mant etured ‘ ( ! Waterbury, Con 


Manufaeturer, | neering ! Equipment Corporation, 


Ja 
| 
123%, 
i 
| 
| 
Hathro, 
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were made under diffuse daylight illumination. The panel was 
asked to indieate the darker sample in each of 3 pairs of pad 
dies. After all of the panel members had completed the evalu 
ation (approximately 30 minutes after preparation of the sam- 
ples) reflectance measurements were made on those same sam- 
ples. In the seeond half of the experiment, the procedure of the 
visual measuremen*s was changed. Three pairs of samples were 
evaluated under low intensity, red illumination, with the judges 
indicating the brighter sample in each pair. In addition, the 
panel was asked to describe the color difference in a pair dis 
played under daylight conditions. The deseribed color com 
parisons for each pair of museles were replicated on two 


consecutive days. 


RESULTS AND DISCUSSION 


In Table 1 are listed the USDA ecareass grades, 
weights, and per cent fat as ether extract of the 12th 
rib eut. Although the difference in intramuscular fat 
was not great between the 2 groups, the older steers 
had slightly more. Upon accumulation of data after 
completion of the study, it was evident that the ether 
extract difference was greater between the carcass 


grades of choice’? and ‘*good’’ than between the two 


TABLE 1 
Animal and carcass characteristics 


(iroup 
I II 

Age (months) 18 oO 
Avge. weight of animals (pounds)..... ‘ 1219 
USDA carcass grade (no. of animals) 

Choice 3 5 

tiood 5 3 
Ave. % fat in longiasimua dorm 

(ether extract, all carcasses) 2.95 $15 

Choice carcasses 4.67 4.16 

carcasses 2.51 3.14 


age groups (Table 1). This difference was particu- 
larly true in the vounger carcasses. 

Considering this grade variable and results of pre- 
vious investigations indicating a significant effect of 
intramuseular fat on eating quality characteristics 
(1, 2, 9, 10), the results of the panel evaluation of 
tenderness, juiciness, and flavor have been. statisti- 
cally treated by analysis of variance to determine the 
effect of these grade differences (Table 2). It was 
necessary to apply the statistical procedure of Walker 
and Lev (172) for unequal frequencies in the sub- 
classes due to the careass grade variation. Individual 
judges scores were used in the analyses. 

Data tabulated in Table 2 illustrate the very 
highly significant effect of both age and grade on the 
tenderness of the 4 muscles, with the younger animals 
resulting in more tender meat. The grade effect was 
greater in all muscles but the adductor, as indicated 
by the higher ‘‘F’’ ratios. Juiciness and flavor were 
not significantly affected by the age difference be- 
tween the two groups. The grade variable, however, 
did result in highly significant different scores on 
these two factors. In practically all muscles, the older 
carcasses did show trends of being more juiey and 
Havorful on a comparable grade basis than did the 


younger. 
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TABLE 2 


Average panel scores for tenderness, juiciness, and flavor 
Age, grade and muscle 


18-month 30-month 


“F” ratios 


steers steers 
Choice Good | Choice Good Age Grade 
Tenderness 
4.67 3.96 3.85 3.82 12.00% 7.17? 
Semimembranosus,.| 3.91 2.96 3.35 2.58 12.62% 2.264% 
Ribs 9-10-11 *.......... 6.16 5.57 5.57 5.46 | 4.681 23.77 
Ribs 6-7-8 *. 6.21 5.68 5.95 5.52 | 12.95% 14.49 
Juiciness | 
4.01 3.37 4.00 3.69 1.65 15.46 
Nemimembranosus.. 4.22 3.79 4.30 3.86 0.28 9.232 
Ribs 9-10-11 .......... 5.21 4.84 5.18 4.86 2.66 4.662 
Ribs 6-7-8*..............) 5.46 5.15 5.58 5.40 0.01 8.052 
Flavor 
4.19 4.51 4.17 0.49 10.25? 
Semimembranoaus..| 4.44 4.21 4.62 4.14 0.19 9.072 
Ribs 9-10-11 *..........1 5.50 5.23 5.61 5.20 2.02 8.062 
Ribs 6-7-8 *..........00.. 5.48 5.30 5.78 §.32 0.14 9.802 


Significant at .05 level of probability 
2 Significant at .01 level of probability. 
® Significant at .001 level of probability. 
* Longissimus dorsi muscle. 


Analyses of the data was also conducted to deter- 
mine the effect of location within a muscle and be- 
tween muscles in the top round. The adductor muscle 
was seored very highly significantly (.001 proba- 
bility) more tender and juicy than the semimem- 
branosus. No significant difference in flavor between 
these 2 muscles resulted. The anterior location of each 
of these top round museles were significantly more 
juicy and flavorful than the posterior location. The 
anterior locations were scored more tender, but not to 
a significant degree. In the rib roasts, the longissimus 
dorsi in the 6-7-8th rib seetion was scored signifi- 
cantly higher in tenderness and juiciness, and slightly 
higher in flavor than the 9-10-11th rib portion. 

The caleulation of energy from the objective ten- 
derness measurements was achieved by weighing the 
area of paper under the curves of the recorded ampere 
consumption. By determining the ampere-second 
relationship to the weight of a standard-size reference 
paper, the joules required to grind each sample were 
calculated. Results of these measurements according 
to age group, grade and muscle are recorded as 
joules/gram in Table 3. By comparing the statistics 
in Tables 2 and 3 it is evident that this particular 
method of measuring tenderness was not as precise 
as the taste panel in this study. In only one case, in 
the semimembranosus musele, grade effect, did the 
method measure significant differences. Correlation 
coefficients between panel scores and amount of 


TABLE 3 


Average objective tenderness measurements 
Age, grade and muscle 


18-month 30-month 


steers steers ratio 


Grade 


Choice Good Choice Good 


(joules/gram) (joules /gram) 


Muscle 
Adductor 17.59 25.31 23.12 21.08 
Semimembranosus... 20.11 27.30 22.12 25.97 
Ribs 9-10-11 8.76 12.72 19.05 10.44 
Ribs 6-7-8 10.60 13.42 8.97 13.09 


' Significant at .05 level of probability 
Longissimus dorsi muscle. 
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energy as joules were insignificant in all muscles ex- 
cept the semimembranosus where r= —0.83 (adduc- 
tor, —0.23; 6-7-8th rib, —0.06; 9-10-11th rib, —0.16). 
This difference in sensitivity between panel scores and 
the results of the grinding method is in agreement 
with work reported by Hanning et al. (3). The lack 
of preciseness as compared to that postulated by Mi- 
yada and Tappel (7) may well be due to the variations 
from their procedure, i.e. the use of 100 g. samples 
instead of 150 to 170, and the procedure of recording 
and obtaining the energy values. The substitution of 
a continuous electrical integration for a visual inte- 
gration and point readings would seem to give a more 
accurate measurement of the electrical energy used. 
Results of both visual and objective color evalu- 
ations are summarized in Tables 4, 5, and 6. In the 
first half of the experiment, the panel attributed the 
darker meat to the older group of steers in all but one 


TABLE 4 


Visual and objective color evaluations 


No. of judgments 
for darker sample 
daylight illumi 
Pair of animals nation 


Brightness 
(average Y values) 


18 30 18 30 
months months months months 


ist 15 42) 079 066 
2nd 422 076 070 
ird ; 27 24 O82 078 
ith 15 45) O87 178 

Total 60 1531 Avg. .081 073 


No. of judgments 
for brighter 
sample, red 
illumination 


5th 20.5 21.5 ORS 077 
6th 17.0 23.0 090 OR4 
7th 25.5 18.5 089 OR7 
Sth. 17.5 24.5 093 ORG 

Total 40.5 87.5 Avg. .0O89 ORS 


' Significant at .001 level of probability 


of the 4 pairs of carcasses. During this part of the 
study, the panel members commented that darkness 
might not be the correct term for the difference in 
color. Thus, the procedure was changed, and the 
panel was given an opportunity to deseribe the color 
difference. In Table 5, the frequencies of the various 
color difference responses clearly indicate that the 
most apparent difference to the panel was a brighter 
meat from the 30-month steers. Of less apparency was 
redder and darker meat from the older group, and 


TABLE 5 


Panel description of appearance differences (5th, 6th, 
7th and 8th pairs of animals) 


No. of judgments attributing 
specific factor as responsible 
Factor for appearance difference 


18-month steers 30-month steers 


2 40 
Redder... 2 21 
Blue-gray............ 18 1 
Darker.... Stes 6 18 
Lighter.. 11 3 


TABLE 6 


Correlation and regression of panel responses with objectively 
measured color attributes (ist, 2nd, 3rd and 
4th pairs of animals) 


Dominan : 
Pe vave leng 
1%) (A) (A 
Correlation coefficients 
Panel (A %, darker sample)....... 0.388 £0,026 0.080 
Dominant wave length (4)..... 0.725 
Purity \%) 0.4672 
Multiple correlation coefficients 
Panel—-Y value—-Dominant Wave Length 0.536% 
Panel—Y value—Purity 1.487 


Relationship distribution 


Regression 
Panel on Y value independent of dominant 


wave length 2.912 
Panel! on Y value independent of purity 2.52' 
Panel on dominant wave length independent 

of Y value 2.01 
Panel on purity independent of Y value 1.55 

Significant at .05 level of probability 
* Significant at .01 level of probability 

Significant at .001 level of probability 


lighter, duller, or blue-gray meat from the younger 
steers. 

The Y values (brightness) in Table 4 obtained from 
the reflectance measurements of the samples immedi- 
ately after preparation clearly indicate that the meat 
from the 30-month steers was the darker in each pair 
and in the total group. Reflectance measurements 
obtained on the samples evaluated by the panel after 
approximately 30 minutes exposure to the air resulted 
in lower Y values. The effect of the exposure, how- 
ever, was of the same reflectance magnitude for both 
groups. These brightness values were in agreement 
with the panel responses. Under low intensity, red 
illumination in the second half of the study, the panel 
was unable to differentiate between the older and 
younger groups (Table 4 
redder meat from the older carcasses is In agreement 


The panel’s association of 


with Jacobson and Fenton (6) who measured an in- 
crease in redness (hue) of meat with an inerease in 
age with a Hunter Color and Color Difference Meter. 
Meat from the *‘choice’’ 
values (hence, darker than meat from those carcasses 


grade carcasses had lower Y 


‘oood’’ This was evident in both age 


graded 
groups. 

In Table 6 are tabulated the mathematical relation- 
ships of the brightness, dominant wave length and 
purity with the panel responses to the darker sample. 
The coefficients were obtained by using the A values 
for all factors between the paired samples and apply- 
ing the procedures described by Snedecor (12). The 
coefficients did not result in as strong a correlation 
between panel response and dominant wave length as 
between panel response and Y values. It is apparent 
that the order of increasing relationship to the panel 
response was dominant wave length, purity and 
brightness. In other experiments, it has been noted 
that an individual will substitute one color attribute 
for another in a judgment. In this case it would seem 
that when the panel said the meat was redder, they 
were substituting a decrease in Y value for a chauge 
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in dominant wave length, It is also apparent that the 
panel misunderstood the term **brightness’” and used 
it as the inverse of “‘lightness,’’ therefore calling the 
darker meat brighter and vice versa. 

More investigations of the apparent visual color 
vharacteristies of meat in relation to objective meas- 
urements would be desirable from the standpoint of 
relating the many factors in beef production to the 
quality of beef 

The relationships of ether extract with the 3 quality 
factors are illustrated as correlation coefficients in 


Table 7. Significant and higher correlations existed 


TABLE 7 


Correlation coefficients 
Average panel score vs. ether extract 


(n 16) 
Quality fact 
Mu 
Tendle me Juiciness Flavor 
116 s4 
Ribs ¢ 7 
Significant at >» level of probability 
Significant at .OL level of probability 
Significant at 1 level of probability 
Longiasimus rar musele 


with scores assigned to the rib cuts as compared with 
those of the top round. This indieates that ether 
extract as an index of careass quality may be limited 
to particular muscle quality. 


SUMMARY 


Laboratory panel evaluation of tenderness, juici 
ness and flavor factors in roasted beef from 18- and 30- 
month steers resulted in a significant effect of the age 
difference on the tenderness factor only. USDA grade 
variations within and between the 2 groups were 
significantly effective in the panel’s scoring of 
‘choice’ grade cuts as higher in tenderness, juiei- 
ness, ant flavor as compared to those from the good 
grade careasses. Anterior location of the scmiem- 
branosus, adductor and longissimus dorsi muscles re- 
sulted in higher quality levels of those factors evalu- 
ated than did posterior locations, 
measurement of the 
energy required to grind samples of cooked muscle 


Tenderness evaluation by 


ll. GrorGeE W. 
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Was not as precise in measuring differences in tender- 
Hess as the panel scoring technique. Reflectance meas 
urements of the raw, ground rectus femoris muscle 
indicated a darker (lower Y value) meat from the 30- 
month steers and from the **choice’’ grade carcasses. 
The Y values were in agreement with the panel’s de 
scription of the color difference between the Zroups, 
ic. the older and ‘‘choice’’ grade careasses were 
darker or redder than the younger and ** good’? gerade 


Careasses. 
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How beauty the beach 
helps sell sugar packs 


How do foods containing 
sugar (including canned 
foods) help a girl look 

her best in a bathing suit? 


Sugar advertising 
points out the 
simple truth: 


Figure control is mainly 
a matter of appetite 
control 


Nothing satisfies 
appetite as fast 
as sugar 


This informative ad in the current Sugar advertising 
campaign helps tell our sugar-for-weight-control story 
to 74 million Americans. Each ad in this series also 
explains how sugar enhances flavor, and how sugar pro- 
vides quick energy. 


SUGAR INFORMATION, INC. 


New York 5, New York 


SUGAR means sucrose (both cane and beet ) 
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Factors Affecting Behavior of Fruit and Vegetable 


Juices During Vacuum Puff-Drying: 


Manuscript received November 3, 1958 


Recent IMPROVEMENTS in equip 
ment for vacuum dehydration and more efficient sys- 
tems for removing water vapor, which substantially 
reduce powder costs, are making vacuum dehydration 
more attractive for commercial operations. One plant 
in this country is producing vacuum-dried fruit juice 
and another is being built to produce vacuum-dried 
tomato juice (7, 3). One plant in Europe is pro 
ducing and marketing vacuum-dried vegetables on a 
small scale for dehydrated soups. 

One phase of vacuum dehydration has been under 
investigation in this Laboratory for a number of 
vears. In this work, concentrated fruit and vegetable 
juices have been dried at temperatures above their 
freezing points. In the course of drying they ‘‘ puff”’ 
or expand in volume several-fold. In this process, 
freezing so that drying can be accomplished without 
volume change, as in conventional freeze drying, is 
undesirable. 

When a juice concentrate is vacuum dried from the 
liquid state, it is desirable for the product to increase 
many fold in volume to yield a material which is 
easily removed from the drying surface and rapidly 
converted to a readily soluble powder (13). Expan- 
sion apparently results from release of water vapor 
and or evolution of other gases dissolved or entrapped 
within the liquid. This puffing results in a friable 
product with an open, porous structure. This ma- 
terial, when seraped from the drying tray and 
screened, is easily and quickly reconstituted to a juice 
by mixing with water. 

If expansion does not occur, the layer of liquid 
product 14,4 to ly inch in depth will shrink and dry 
to a hard glass that requires special handling to pro- 
duce a powder. Eskew ef al. (4) and Sinnamon ef al. 
(12) have deseribed processes for producing powders 
from concentrates fortified with sucrose in which the 
glass-like dried material is ground to a powder. A 
method of producing powder from sweetened fruit 
juice concentrate by turbulent film drying at low 
pressure was described by Turkot ef al. (14). 

Many concentrated fruit and vegetable juices have 
been dried and it has been found that some, such as 
orange, prune, and pineapple, expand quite readily 
while others, such as tomato, apple, and lemon, are 
difficult to 


Concentrated tomato juice 
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can be dried satisfactorily only after air or other 


gases are stirred or whipped into the concentrate (5). 

The work reported here was undertaken to ascer- 
tain some of the factors that bear on the way concen- 
trated solutions behave when vacuum dried at pres- 
sures of 2 to 4 mm. of He, such as have been used in 
puff-drying. 


MATERIALS 


The materials used in this investigation were: 
Sucrose, commercial, 99.5% suerose (7) 
Invert sugar, commercial, 68.64 


Dextrose, ©. P., anhydrous. 


reducing sugars (2). 


Levulose, fructose, reagent grace 

Citric acid, reagent grade 

Pectin, commereial, 150-grade, rapid-set. 

Pulp, made by grinding cellulose filter sheets to pass a 
sereen, 

Pectic enzyme, Peetinol A, Rohm and Haas Company.’ 

Orange jure concentrate, a commercial frozen product of 
soluble solids 
Pineapple tice concentrate, commercial hot-pack product 
of 470 soluble solids 

Dried prune extract concentrate, a commercial product of 
71° soluble solids 

Tomato “ice concentrate, soluble solids, prepared in 
this laboratory from a commercial juice ) 

Apple juice concentrate, 61 soluble solids, a blend of 75% 
Newtown Pippin and 2567 Delicious apples, prepared in this 
laboratory. 

Concord arape nice, concentrate, 520% soluble solids, pre 


pared in this laboratory 


For some experiments it was necessury to depulp the orange 
and pineapple juice concentrates rhis was done by eentri 
fuging reconstituted material Less than 0.2507 volume-by 
volume pulp , /6) remained in the supernatant juices, which 
were then concentrated to 60 oluble solids in a laboratory 
evaporator at a maximum temperature of 140° F. Sucrose and 
levulose solutions of 606, soluble solids ere added where indi 
eated. When neeessat to insure homogeneity, samples were 
warmed and stirred before loading on drying trays 

In those experiments where pectic enzymes were used, 0.567 
enzyme by weight was added with mixing and the mixture was 
allowed to stand 16 to 24 hours at 37) to 40° F, Peetin degra 
dation was considered complete hen no further change in 
iscosity was apparent 

ANALYTICAL METHODS 

Moisture content of the powders s determined as weight 
lost upon drying it vacuum oven for 50 hours at 60°C. and 
0.6 mm, Hg pressure Soluble solids were determined refrae 
tometricallys Tot nd reducing sugars were determined by 
thre Munson-Walker method Dextrose ind levulose were 
determined by the method of W ns and Potter (77). Pulp 
vas determined | ‘ trifuging tl reconstituted juices (5, 13, 
6). Pulp diameter Ss mensured nicroscopically, Anhy 

Mention of specifie products does not imipls endorsement 


by the Department of A ire over others of a. similar 


nature not mentione 
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drouronie acid was determined by the method of MeCready and 
McComb (6). Total acid was assayed by titrating with 0.1NV 
alkali to pHi 8.0 or phenolphthalein end point. Viscosity was 
determined with a Stormer viseosimeter at 20° C. and the re- 
sults were caleulated by the method deseribed in the Chemical 
Enaineers’ Handbook (10). 


DRYING PROCEDURE 


Drying was accomplished by batch drying in a 
vacuum shelf drier operated at 2 mm. Hg pressure 
and 150° F. shelf temperature for 3 hours. The 
products were cooled before release of vacuum; this 


cooling time was not included in the drying time. 
Sixty per cent soluble solids materials were loaded on 
trays at 0.5-lb. per sq. ft. Previous work (8, 9) has 
shown this concentration to be satisfactory for drying 
fruit and vegetable juices. 


SUGAR SOLUTIONS 


Model systems were used to explore the effects of 
various components on the amount of expansion or 
pufting that occurs during drying. The model sys- 


tems were water solutions of sucrose, invert sugar, 
dextrose, and levulose. Citric acid and cellulose-fiber 
pulp were tested for their effects upon the puffing 
phenomenon. 

Sixty per cent soluble solids solutions were pre- 
pared from each sugar and warmed to ensure com- 
plete solution. Weighed amounts of these solutions 
were used to prepare mixtures containing from 45 
to 15% suerose (75 to 25% of the soluble solids). 

Upon completion of drying and cooling, the product 
was recovered from tray surfaces with a manual 
scraper. When the product was puffed and friable, it 
was easily scraped from the tray and a high yiel.l 
(95+% ) was obtained. If the product was plastic or 
glassy it was recovered with great difficulty, if at all, 
and the yield was decreased. If a glass formed, the 
yield was zero. 

Figure 1 illustrates dried products on drying trays. 
The samples in the fourth row were dried from a 
sirup containing only sucrose (0% monosaccharide 
The samples in row Nos. 3, 2, and 1 were from sirups 
containing increasing proportions of monosaccharides 


Figure 1. Dried materials containing various proportions of sucrose and monosaccharides. 
A. Invert sugar. B. Dextrose. C. Levulose. 
75°> monosaccharide. 2. 50% monosaccharide. 3. 25°; monosaccharide. 4. 0% monosaccharide. 
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on a dry-weight basis: 3, 25% ; 2, 50% ; and 1, 75%. 
In column A are samples with added invert sugar, 
those in column B have added dextrose, and column 
(', added levulose. It is obvious that the samples in 
row No. 4 (100% sucrose) were puffed well above the 
surface of the drying tray. They were flaky and 
friable and easily recovered from the tray to give a 
yield of 95% or more of in-going solids. The samples 
in row 3 were dried from 60° Brix sirups in which 
25% of the sugars present were monosaccharides or 
a mixture of monosaccharides (invert sugar). Sam- 
ples 3A (25% invert sugar) and 3B (25% dextrose ) 
were moderately well puffed and friable. Good 
products were recovered with a yield of about 90% 
from these two trays. Sample 3C contains 25% levu- 
lose and this material failed to puff during drying; a 
yield of about 40°% of original solids could be realized, 
but the recovered material would be of little value for 
making a powder because of its tacky condition. 
Sample 2B (50% dextrose) was recovered with about 
20% yield of a usable material. The other samples 
pictured were glassy or plastic to the extent that the 
products could not be recovered and used for powder, 
even though they contained less than 2% moisture. 
Most fruit juices are quite acidic. The acids alone do 
not puff during drying and act as added load for the 
puffing material (sucrose) to carry. In addition, the 
acids produee reducing sugars by inversion of su- 
crose during drying at 150° F. 

Figure 2 shows the quantities of reducing sugars 
formed by citrie acid inversion of sucrose during the 
drying process. It is evident that 12% citric acid has 
caused the production of about 7% of reducing 
sugars. The combination of 12% citrie acid and 7% 


Sucrose and Citric Acid 
3hours |50°F. 2 mm. 


% Reducing Sugar 


Flat 
Glassy | 


10 20 30 
% Citric Acid 
Figure 2. Relationship between amount of citric acid to 
sucrose solutions and amount of reducing sugars produced dur- 
ing drying. 


reducing sugars inhibited puffing markedly and pro- 
Twenty per cent citrie acid 
caused the production of about 17% reducing sugars 


duced glassy areas 


and the product was flat and glassy. A similar set of 
samples dried at 100° F. were puffed and friable. 
The quantities of reducing sugars formed ranged 
from 2.6% for the 15% citrie acid to 3.7% for the 
30% citric acid sample. The presence of pulp inhibits 
the tendency of juice concentrates to form a puffed 
structure during drying (4, 8) 

The data in Table 1 show the puff-depressing effect 
of pulp on 60% sucrose solutions. The pulp was cellu- 
2 mm. maximum 
length. This fiber size does not differ materially from 


lose fiber of 0.027 mm. diameter and 


that found in tomato and pineapple concentrates. In 
the range between 1 and 2% pulp by weight of solu- 
tion, the influence of pulp became very noticeable 


and depressed the puff considerably. 


TABLE 1 


Influence of pulp on the puffing of sucrose solutions 


Pulp t Product 
by wt loisture 
lp by v Brix Puff condition 


Good 
Ciood 
Good 
Pair 


Poor 


Results with pectin-containing 60° suerose solu 
tions are presented in Table 2. Addition of pectin to 
sucrose solutions increased their viscosity from 55 
centipoise at 0% pectin to 800 centipoise at 3% pee- 
tin (20° C 
cosity did not help produce a more recoverable 


Table 2 shows that this increased vis 


product. 

Modified juice concentrates. Orange, prune, and 
pineapple concentrates (60° Brix) were prepared 
from pulp-free juices. These materials vielded puffed, 
friable dried products that were easily removed from 
the trays. Grape-juice concentrate similarly prepared 


TABLE 2 
Influence of pectin on puffing of sucrose solutions 
» detray 


» detray 


» detray 


did not puff satisfactorily and only about 80% of the 
A pulp-free 


apple juice concentrate produced large bubbles in a 


solids could be recovered from the tray 


glass-like mass that could not be recovered to make 
a satisfactory powder in spite of the facet that it con 


tained only 2 
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dency to puff decreased with increasing concentration 
of levulose. The dried products containing 22.7 and 
33.3% levulose were easily recovered from the tray. 
In the samples containing 43.3 and 53.0% levulose, 
large bubbles were formed in a glassy mass and the 
produet could not be recovered in satisfactory fashion 
to make a powder. 

Portions of pulp-free 60° Brix apple-juice concen- 
trate were mixed with sufficient quantities of 60 
Brix sucrose solution to give mixtures containing 
52.5, 38.8, 31.2, and 22.6% levulose (MFB). Suffi- 
cient citric acid was added to maintain the original 
Brix: acid ratio. The sample which contained only 
22.67 levulose was easily recovered from the tray 
and yielded a satisfactory powder. The higher the 
proportion of levulose in the other samples, the 
greater was the tendeney to form a glass-like product ; 
none of these produets was satisfactory. Juice con- 
centrates of grape, orange, and prune were treated 
with pectic enzymes before drying. These treated 
materials dried with slightly less puff than untreated 
samples, but an equally high yield of product was 
recovered, 


Kaufman ef al. (5) reported that tomato-juice con- 


Figure 3. Vacuum dried fruit juice concentrates. Top row: grape, orange, apple. 
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centrate treated with a pectic enzyme was equal to the 
untreated sample in puffing and recovery but was 
difficult to reconstitute. Apple juice concentrate 
treated with pectic enzyme dried to a glassy product 
which could not be recovered from the tray. It 
appears that the pectins naturally present in these 
juices do not play a major critical role in the behavior 
of the materials upon vacuum drying. 

Fruit juice concentrates. Analytical data for 6 
juices appear in Table 3. Note that the materials are 
listed from top to bottom in order of increasing levu- 
lose content. The lemonade mix, which contains a 
large amount of added sucrose, and consequently a 
lesser proportion of levulose, is very readily dried to 
give a well-puffed, friable product. Orange, prune, 
and pineapple-juice concentrates have no added su- 
erose but the proportions of levulose to other sugars 
is lower than those found in grape and apple-juice 
coneentrates. Orange, prune, pineapple-juice 
concentrates were dried to satisfactory products 
which were easily removed from the drying trays and 
converted to powders. Dried grape juice concentrate 
was leathery and could not be removed from the tray 
readily ; a powder was prepared with difficulty and 


Bottom row: apple, prune, pineapple. 
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TABLE 3 


Fruit juice composition (percentages on moisture-free basis) 


Levulose | Dextrose | Sucrose AUA? Acidity 
Lemonade... 6.0 6.0 81.3 Sees 6.7 
Orange 16.4 18.5 42.4 0.92 6.8 
Prune 17.9 54.2 O.1 1.96 2.6 
Pineapple . events 29.4 45.7 12.4 0.15 4.7 
Grape 31.4 56.4 0 0,49 1.9 
Apple SS 53.4 12.7 19.5 0.18 2.7 


Anhydrouronic acid. Multiply by 1.4 to calculate pectin content 
Acidity calculated as major acid naturally occurring in the com 
modity 


the vield was not as good as those of the materials 
mentioned above. In no case was a satisfactory pow- 
der produced from apple-juice concentrate. The dried 
material was a glassy mass which was difficult to re- 
move from the trays by means of a scraper. Levulose 
accounted for over half of the sugars found in apple- 
juice concentrate. In general, the facility with which 
these juice concentrates can be dried and made into 
powders is correlated inversely with amount and pro- 
portion of levulose present. 

Tomato juice concentrate. The procedure for dry- 
ing concentrated fruit juice to produce a powder can- 
not be applied successfully to produce tomato-juice 
powder. The total acid in tomato juice is not greatly 
different from that of the more acidic fruit juices. 
However, there is more pectin and pulp in tomato juice 
and considerably less sugar. The following composi- 
tional data for tomato, calculated on moisture-free 
basis, serve to point up some important differences : 
levulose 29.0%, dextrose 20.7%, suerose 1.6%, anhy- 
drouronie acid 3.1%, pulp 25% v/v. 

These compositional data might lead one to expect 
that tomato-juice concentrate would not dry easily to 
a puffed, friable product. This is in fact the ease and 
special pretreatment is necessary before tomato-juice 
concentrate can be vacuum-dried to produce a powder. 

Kaufman ef al. (5) found it necessary to beat air 
into tomato-juice concentrate before vacuum-drying 
so that the material forms a puffed structure. Paste 
was beaten with a wire whip until the apparent 
density was about 0.9 g. ml. Addition of sodium bi- 
sulfite made it possible to raise product temperature 
to 190° F. and thereby greatly reduce the drying 
time. 


SUMMARY 


Water solutions of sucrose, dextrose, and levulose. 
and mixtures of these sugars at 60° Brix were dried 
in a vacuum-shelf drier to about 2% moisture. Dried 
product containing only sucrose was easily recovered 
and converted to a powder. If more than 50% of the 
sugar solids were invert sugar or dextrose, the dried 
product was not puffed and friable and a low vield 
of unsatisfactory product was obtained. Samples con- 
taining 25° or more of levulose gave a product which 
Was plastic or olass\ and could not be removed from 
the tray satisfactorily to vield a free-flowing powder. 


Addition of 12% or more of ecitrie acid to 60° Brix 


BEHAVIOR OF JUICES DURING 


VACUUM PUFF-DRYING 
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solutions of sucrose caused inversion of sucrose dur- 
ing drying at 150° F. and the products were glassy 
and difficult to recover from the trays. Addition of 
2% of cellulose pulp or 38% of pectin to sucrose solu- 
tions (60° Brix) decreased the tendency of the ma- 
terial to puff and form a friable dried product. <A 
lemonade mix and orange, prune, pineapple, grape, 
and apple-juice concentrates were dried under the 
same conditions. The products containing low pro- 
portions of levulose were the most satisfactory. 
Apple-juice concentrate contained the highest pro- 
portion of levulose and could not be made into a 
satisfactory powder. Tomato-juice concentrate was 
made into a satisfactory powdered product after 
special treatment prior to drying. It contained a 
higher proportion of pulp than the fruit materials 
and the proportions of different sugars appeared not 


to be as critical as it is in the fruit-juice concentrates. 


Acknowledgment 


The authors wish to thank the following people for help in 
performing analyses: E. F. Potter, F. T. Jones, and E. C, 
Marshall. 


LITERATURE CITED 


1. ANon. Tomato powder. Wall Street Jour., 57, 1 (Sept. 3, 


1957 

“. Association of Official Agricultural Chemists. Official 
Vethods of {nalysis Sth ed., Sect. 29.39 and 29.40 
1055 


3. BONNELL, J. M., Srrasnun, S. I., anp Dorsey, W. R. 
Commercial production of orange and grapefruit erys 
tals. Florida State Hort. Soe., 114-116 (1955 

4. Eskew, R. E., SINNAMON, H. I., anp Turkot, V. A. Pow 


dered grape juice. Food Technol., 8, 27 (1954). 

5. KaurMAN, V. F., Wonca, F., Taytor, D. H., aNnp TaLBuRtT, 
W. F. Problems in the production of tomato juice pow 
der by vacuum. Food Technol., 9, 120 (1955) 

ti. MeCreapy, R. M., A. Extraction and de 
termination of total pectic materials in fruits. Anal. 


Chem., 24, 1986 (1952 


7. MEEKER, E. W Confectioner sweeteners. Food Technol., 


8. Norrer, G. K., 7 or, D. A., AND WaLker, L. H. Stabi 
lized lemonade powder. Food Technol., 9, 503 (1955). 

9. Norver, G. K., Taytor, D. H., Brekke, J. E. Pine 
apple juice powder Food Technol,, 12, 363 (1958 

10. Perry, J. H., ed. Chem. E) Handbook. 3rd ed. 1950. 
p. 1200. McGraw-Hill, New York, N. Y 

11. ScurRoEDER, A. L., AND Corron, R. H Dehydration of 
orange Juleé Ind. Ena. Chem., 40, 803 1948 

12. SmInNAMON, H. I., TurKot, V. A., Eskew, R. K., Put 
Lips, G. W M 4 der makes A-l apple juice, Food 
Eng., 26 (7), 78 (1954 

13. StrasHuN, 8S. [., anp W. F. Stabilized orange 


juice powder I. Preparation and packaging. Food 
Technol., 8, 40 (1954 


14. TurKkotr, V. A., Eskew, R. K p Acero, N. C. A eon 
tinuous process tor delivadr: ting fruit juices, Food 
Technol., 10, 604 1956 

5. U. S. Dept. Agr., Production and Marketing Admin. U. 8. 
Standards for Grades of Canned Pineapple Juice, 
CFA 7, See. 52.669, 2nd Issue. Effective Feb. 19, 1950. 

lé U. 8S iy pts. of Army, Navy, ha Air Foree Mil. Spec. 
Orange Juice Canned Concentrat: MIL-O0-3563 (Aug. 
1951 

17. WitnttaMs, K. T., AND Porrer, E. F. Report on sugars in 


plants, J {ssoc, Offic 1d Chemists, 41, 307 (1958). 


re 
i 
| 
ve 
WIE 
| 
4 
é 
| 
| ag 
a 
faa 
q 
de 
fie 
| 
We. 
| 


Notes and Letters 


Radiate or Irradiate? 


Dear Editor: 


In the rapidly expanding volume of papers on the 
sterilization of food by ionizing radiation, the ma- 
jority of authors have chosen to use the word **‘radi- 
ation’’ as describing a form of energy and the word 
‘‘irradiation’’ to mean the direeted use or application 
of this energy. To these authors the term ** food 
radiation’’ would imply that rays were emanating 
from the food. Others would understand ** food radi- 
ation’’ to mean treatment of food with radiation. 
Webster’s Dictionary gives enough definitions of both 
‘*radiate’’ and ‘‘irradiate’’ to justify either interpre- 
tation leaving a situation where there are two distinct 
words that may be used interchangeably to give two 
distinct meanings. It would be desirable to stand- 
ardize so that each of these words would have a single 
specific definition. 

Van Nostrand’s Scientific Encyclopedia, Edi- 
tion, 1958, states that ‘‘This term (irradiation) de- 
notes generally the action or process of exposing to 
radiation, usually to accomplish a definite purpose.”’ 
The same source refers to ‘‘radiation’’ as 1, the emis- 
sion and propagation of energy through space or 
through a material medium in the form of waves .. . 


Sixce THE INTRODUCTION of 2,6- 
dichlorobenzenoneindophenol for ascorbic-acid assays, 
the food troubled by the 
reagent’s instability in aqueous solution, as evidenced 
by the A.O.A.C. (Official Methods of Analysis of the 
Association of Official Agricultural Chemists) specifi- 
cation that the dye be standardized daily—a_ time- 
consuming procedure. The cause of instability is two- 
fold: one, inherent in the dye, is common to many or- 
ganic dye solutions; the other is man-made, the result 
of inadequate care in manufacturing the dye for 
analytical purpose. 

This article reports briefly on the preparation of 
stable aqueous solutions of the dye, as practiced by 


technologist has been 


the writer for several vears; it does not diseuss the 
stability of non-aqueous solutions or methods of 
purifying the dye to accomplish stability. 


Stable Aqueous 2,6-Dichlorobenzenoneindophenol Solutions 


2, the energy propagated through space or through a 
material medium as waves. ... 

Thus, it appears that while the dictionary would 
allow the use of either ‘‘radiation’’ or ‘‘irradiation”’ 
interchangeably in many cases, scientific usage does 
differentiate between the two. As the bacteria would 
no doubt attest, there is an important distinction be- 
tween whether one is radiating or is being irradiated. 

If one accepts the definitions given in Van Nos- 
trand’s Scientific Encyclopedia, one would use the 
term ‘‘food irradiation’’ in preference to ** food radi- 
ation’’ when speaking of the treatment of food with 
ionizing radiation. Furthermore, if one considers 
both radiation and heat to be energy forms lethal to 
spoilage bacteria, one should speak of radiation 
sterilization’’ and ‘‘radiation processing’’ to be con- 
sistent with the terms ‘‘heat sterilization’’ and **‘ heat 
processing’’ rather than use the word ‘‘irradiation’”’ 
in the above. 

April 21, 1959. 

B. Kan 

Continental Can Company, Ine. 
Metal Division R & D Department 
Chicago, Illinois 


Only dyes that were found to be of gool quality 
were used for the investigation: stock No. S-286, sup- 
plied by Fisher Scientific Co., and a dye marked 
‘analytical quality,’’ manufactured by Bayer, in 
Germany. Both dyes gave a good end-point and 
showed similar chromatograms. Solutions of the dyes 
were prepared according to A.O.A.C., except for a 
difference in concentrations of the dye. Stock solu- 
tions were prepared by dissolving 0.15 g. dye in 
100 ml. water containing sodium bicarbonate and 
diluting 1:10 for use. The final working solution 
thus contained 0.15 mg. of dye per ml. instead of 
0.25 mg. as is specified in A.O.A.C. methods of 
analysis. The dyes were dissolved in distilled water 
and in distilled water passed through Amberlite MB1, 
analytical grade in a column 20 mm. diameter and 
300 mm. high. The rate of passage was about 2 |. per 
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TABLE 1 
Titer change of aqueous dye solutions with age 


Kinds of dye and water 


Days of storage 


liter in terms 
of initial after 
130 days, and 


0 5 14 21 28 i end-point 
lisher distilled... * 0559 0550 0547 8 4 28 No end-point 
Fisher deionized 0549 0544 0540 0532 929 i161 83.9%, good 
Bayer distilled.. 0562 0561 0552 546 41 39 0449 80.0%, fair 
Bayer deionized ’ 0555 0550 0542 538 532 34 467 54.1%, good 

TABLE 2 


Titer change of aqueous dye solutions with age 


Kinds of dye 


0 6 14 
Fishe 0566 0560 0559 
Fisher O52¢ 0518 0514 
Bayer 1536 O53¢ O05 


hour. Although the column retained its effectiveness 
after passage of 75 |. of steam condensate, the charge 
was renewed. Sodium bicarbonate was also dissolved 
in both these types of water. The dye stock solutions 
were kept at 41 F. in Pyrex bottles closed with cork 
stoppers and were removed to room temperature only 
long enough to make a dilution for daily use. 

Tables 1 and 2 show the titer change of dyes ex 
pressed in mg. ascorbic acid required to decolorize 
one ml dye. 

The distilled water reported in the above table was 
redistilled power plant steam condensate and the de- 
ionized water was steam condensate passed through 
Amberlite MB1 column. 

Variation in dye samples purchased at different 
dates is illustrated in Table 2. The dyes shown in 
Table 2 were dissolved in power plant steam conden- 
sate passed through Amberlite MB1 column. 

The distilled water was passed through a mixed- 
bed ion exchanger Amberlite MB1 to remove as many 
impurities as possible since the term distilled water is 
ambiguous unless prepared according to U.S.P. XV 
specifications. Distilled water is sometimes obtained 


Editor, Foop 


Chicago, Illinois, U.S.A. 


Dear Sir, 


Referring to the articles ‘‘ What training should a 
four-year food technology student receive ?’’ by R. M. 
Schaffner, Food Technol., 12, 7 ff. (1958) and ‘* What 
is a food technologist ?’’ by Bernard E. Proctor, Food 
Technol., 13, 9-10 (1959), it may be of interest to 
Foop TecHNoLoGy readers to mention some data con 


Days of storage 


Titer in terms of 
initial on the 
ast day, and 


2 48 1 end-point 

5 0548 YO.B8°, very good 
507 0500 0489 94.0%, very good 
518 93.10%, very good 


by condensing steam from power plant boilers in 
which foam-suppressing compounds are used. Sueh 
condensate contains organie compounds and a vari- 


able amount of ionic entrainment substances. Some 


defoaming compounds such as sulfonated lignin give 
off persistent volatile organic compounds that cannot 
be removed from the condensate by simple redistilla- 
tion, Amberlite MB1, in contrast to some commercial 
laboratory deionizers, not only deionizes distilled 
water but also removes organic matter. One ml. of 
O01 M KMnO, shows no visible fading in 5-10 days 
in 125 ml. distilled water passed through Amberlite 
MB1, in contrast to undeionized steam condensate or 
steam condensate passed through some commercial 
ion exchange columns which destroys the color in 30 
minutes to one hour. 
The experimental data show that by starting with 

a dye of good quality and pure water aqueous dye 
solutions will be stable for many weeks 

Paun Esai 

Department of Pomology 

University of California 

Davis, California 


cerning the course in food technology established 


some years ago at the Agricultural University, 
Wageningen, the Netherlands 

As far as I can see, our curriculum corresponds 
strongly with the foundation training of a food tech 


nologist as defined at Allerton House. The curricu 
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lum consists entirely of a training in basic disciplines ; 
there is no specialization in specific commodities. 
As a rule students enter our University at the age 


TABLE 1 


First period |Second period 


hours hours 

Mathematics 10 
Physics 
Analytical, physical and 

colloid chemistry 
Organic chemistry and 

biochemistry 
Botany, physiology 
Zoology 
Microbiology (general 
Food bacteriology 
Agriculture, horticulture 
General technology (unit operations, 

food engineering ) 
Mechanics 
Nutrition 
Food chemistry 


Reonomies 


Total 
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of 18-20. The education is divided into three parts; 
a first period of 1 year, a second of 2!4 years and a 
final period of about 2 years. Actually the total dura- 
tion of the training averages about 7 years. 

In Table 1, I give the total number of lectures 
(hours) in the first and second period respectively. 

As a matter of course, the lectures are supple- 
mented by laboratory-work (in total, roughly the 
same number of hours). 

The last two years of the training are spent on 
theoretical and practical work (including some 
months in industry) in three or four disciplines, to 
be chosen from the second column of Table 1. 

Graduates from the described course attain an 
‘‘engineer’s’’ (Ir.) degree, which perhaps may be 
compared with the MSe-degree in food technology in 
the U.S.A. 

Very truly yours, 

Dr. Ir. Hl. A. LENIGER 
Professor in food technology, 
Agricultural University, 
Wageningen, the Netherlands 
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(Continued from page 21 preceding Technieal Section) 


S. CALIFORNIA 


Mr. W. Ray Junk, of San Francisco, a director of 


the Sugar Research Foundation, was guest speaker at 
the April meeting of the Southern California Section 


of the Institute of Food Technologists. The regular 


dinner meeting was held on Wednesday, April 15, 
1959, at the Roger Young Auditorium in Los An- 
geles. As manager of the Industrial Sales and Service 
Department of the C and H Sugar Company, Mr. 
Junk spoke with first-hand knowledge of the problems 
and goals of the sugar industry which are under in- 
vestigation by the Sugar Research Foundation. An 
excellent review of the current activities of the Foun- 
dation was given. These included a report of studies 
on the dietary uses of sugar which showed a definite 
place for sugar in reducing diets. Other work of the 
Foundation has indicated that sugar should not be 
blamed for causing dental caries. Animal feeds, plas- 
tics, plasticizers, drying oils, and detergents were 
mentioned as examples of new uses for sugar that are 
resulting from the research sponsored by the Foun- 
dation. 


E. Kyle Bacon 


CHICAGO 


Mr. John L. Van Zant, Director of Public Rela- 
tions, J. Walter Thompson Co., Chicago, addressed the 
Section on Monday, April 13. Mr. Van Zant de- 
scribed the forces at work in our dynamic economy 
which are creating opportunities for rapid expansion 
in the food business. Food sales to consumers could 
expand by over 60% within the next ten years, to a 
level of $115 billion by 1969. Even today, there is a 
$30 billion backlog of consumer buying awaiting acti- 
vation by marketing and advertising. This could 
make possible an increase of more than 10% in con- 
sumer purchases in 1959. Expected population  in- 
creases will be sufficient to account for about a third 
of the expected growth in the food industry by 1969. 
The remaining two-thirds of the potential increase 
must come through change in food habits—upgrading 
the diet and increasing the convenience and range se- 
lection of foods. Forces working to bring about these 
changes include growing discretionary spending 
power, movement of millions of families up the in- 
come ladder, increases in the educational level which 
point to new living standards, the trend to home and 
family life, to larger families and more families, the 
increasing mobility of the population and the shift 
of families to the suburbs, and similar objective fac 
tors that are creating explosive pressures within our 
population. Mr. Van Zant fulfilled all expectations 
and gave the Seetion an outstanding and memorable 


speech on a topic of great current interest. 


GREAT LAKES 


The Spring Meeting of the Great Lakes Section, 
Institute of Food Technologists was held in Cleve- 
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land, Ohio, April 17, 1959. In the morning the mem- 
bership participated in a tour through the National 
Aeronautical Space Administration, Lewis Research 
Center, Cleveland, Ohio, The group had the pleasure 
of inspecting the 10 x 10 foot supersonic wind tunnel, 
the Data Recording and Reduction Center, and the 
Rocket Operations Laboratory. 

Following the tour a luncheon was held at Stouffers 
West Gate Restaurant. Following lunch, Dr. A. K. 
Olsen, National President, Institute of Food Tech- 
nologists discussed the topic, Industrial Research and 
Research Planning 

The afternoon technical program consisted of four 
papers dealing with different phases of the food in- 
dustry. The afternoon speakers and their topics 
were : 

‘“‘Deep Vat Fermentation of Higher Fungi for 
Food.’’ Radcliff F. Robinson, Battelle Memorial In- 
stitute, Columbus, Ohio. 

‘*Food and the Food Technologist.’’ Dr. I. J. 
Hutchings, H. J. Heinz Company, Pittsburgh, Penn- 
svlvania. 

‘*Problems in the Dairy Industry,’’ Robert Wig- 
gins, Sealtest Ohio Division, 3740 Carnegie Avenue, 
Cleveland, Ohio. 

‘*Trends in the Soviet Food Industry.’ Dr. George 
Borgstrom, Professor of Horticulture, Michigan State 
University, East Lansing, Michigan. 


Irving J. Pflug 


PROCTOR 
SPRAY DRYERS 


are designed with your prod- 
uct and production require- 
ments in mind. Our engineers 
can custom build a Spray 
Dryer for you which will give 
years of trouble-free produc- 
tion... high production of a 
quality product at minimum 


cost. Our engineers will consult 
with your product development 
group ...run tests on our test 
equipment . . . and recom- 
mend a spray drying instal- 
lation specifically designed to 
solve your particular problems. 
Write for Bulletin #442. 


PROCTOR & SCHWARTZ, INC. 
Philadelphia 20, Pa. 
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OREGON 


TWENTY OREGON HIGH SCHOOLS SEND TOP 
STUDENTS AND TEACHERS TO CAREER 
DAY AT 0.8.C. 


Qn Mareh 14, 1959, the Department of Food and 
Dairy Technology of Oregon State College served as 
host for the second annual high school career day. 
Career day, co-sponsored by the Oregon Section of 
the Institute of Food Technologists and the Oregon 
Dairy Industries, serves as a means of acquainting 
superior high school students and selected teachers 
with the opportunities in the food field. 

Sixty-eight high school students accompanied by 
16 teachers attended the all-day affair. 

The theme of Career Day was, **A Day at O.S.C."’ 
The program started at 10:00 a.m. and continued to 
4:00 p.m. with a fish and ham luncheon served at 
Hoon, 

Commencing with registration, the day’s program 
proceeded at a rapid pace. Greetings were given by 
Al Randall, president of the Oregon Section of IFT, 
and by Spencer George, president of the Oregon 
Dairy Industries. An orientation talk outlining the 
department's undergraduate program was given by 
Professor Clifford Samuels. 

The remaining portion of the morning’s program 
was built around the core courses in the department's 
undergraduate curriculum. The first class lecture 
was given by Dr. Hl. W. Schultz, Head of the Depart- 


POCKET 
REFRACTOMETER 


An accurate yet simple instrument reading “ 
directly upon a scale. 


... for Sugar and Salt Solutions, 
Oils, Jam, Jelly, Milk, Honey, 
Fruit Juice, Soft Drinks, etc. 


Available in 6 ranges: 


soluble solids—0-28'., 
0-50'., 15-55'7, 40-85%. 
honey—78- 98°‘, and starch— 


. . . also—Abbe, Pulfrich, 
Immersion, and Saccharimeter. 


$3900 


fob. N.Y. 


New York 38, N. Y. 


Digby 9-2470 
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Spin cooking: A new way to process Oregon fruits 


ment of Food and Dairy Technology, based on the 
freshman course, Introduction to Food and Dairy 
Technology,” F.D.T. 111.) The group then 
divided into four subgroups which attended concur- 
rent ten-minute classes as follows: 
Class Tustructor 

FDT 221, 222, 223. Food Manufacturing 

Methods Dr. J. H. Dietz 
EDT 342, 343. Food Science Prof. C. E. Samuels 
Kk DT 271. Inspection of Processed 

Foods Dr. E. M. Litwiller 
EDT. 433. Heat Transfer in Food 

Manufacturing r, R. F. Cain 


Luncheon was served at noon in the auditorium of 
the Food Technology building. Prepared under the 
direction of Mrs. Sather, the meal featured Oregon 
foods such as Bar-S ham and Tillamook cheese. 

Many of the food items were donated by Oregon 
food processors. 

Following the luncheon, the groups toured the 
Food Technology building seeing the pilot plant. 
flavorium, the dehydration laboratory and the re- 
search laboratories. Cross- 
ing the street to Withy- 
combe Hall, the group ob- 
served the operations of 
the dairy products labora- 
tory under the guidance of 
Prof. R. W. Stein and 
Prof. J. O. Young. Re- 
search work on milk pro- 
teins was discussed by Dr. 
G. A. Richardson and the 
study underway in flavor 
chemistry was explained 
by Dr. E. A. Day. 

The day’s events closed 
with a general assembly 
featuring a question and 
answer session. 

The success of the event 
was due in large measure to the education committee 
composed of J. Spencer George, Mark Gehlar, Ron 
Zahler, Alton McCully, and Bob Cain, ably chair- 
manned by Jack Yolland. Financial support by the 
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Does your processing require any of these? 


GELATIN MAY BE THE ANSWER 


Gelatin, a wholesome food, has many properties 


which, when properly applied, help to enhance 


the appeal and sales potential of other foods. If 


you have need of a high quality, pure food protein 


colloid, consider gelatin and... 


CONSIDER SWIFT AS A SOURCE 
OF HIGH QUALITY SPECIALTY GELATINS 


Swift has been a pioneer in the production of 
specialty gelatins. Furthermore, Swift is in it- 
self a major user of gelatins. This unique combi- 


nation of producer and user is supported by 


Swift’s own extensive laboratory facilities to 
provide the ‘“‘know-how”’ necessary for the ef- 
fective development and application of gelatin 


to specific uses. 


SWIFT & COMPANY, Gelatin Department, 1215 Harrison Ave., Kearny, New Jersey 


We welcome your inquiry—write today. Remember .. . 


ONE TRIAL I R THAN A THOUSAND CLAIMS 
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INSIDE SCIENCE 


A Puzzling Medical Case. A sick, fretful baby lay on his back 
in a hospital crib recently, his legs extended and his knees 
slightly bent. He cried and tried to draw away from the examin- 
ing physician. The doctor studied the case carefully, noting the 
symptoms and investigating the history of the little patient. 
Then he made his diagnosis. The baby had scurvy. 


An Ancient Disease. To us scurvy is a remote disease. We 
know that years ago it attacked sailors and explorers living on 
monotonous diets of salt meat and hardtack. But it’s hard to 
believe that scurvy occurs even today in the United States. 
To be sure, there are few cases, but there should be none! 
Scurvy is a disease resulting from a deficiency in the diet; it 
is simply the lack of enough vitamin C. 


Scurvy was a disease of the Crusades. It 
traveled with Vasco de Gama around the 
Cape of Good Hope, killing two-thirds of 
his crew. It struck down a quarter of Car- 
tier’s men wintering in Canada in 1535. 
It occurred in famines and pestilences. 


Vitamin C Isolated. Long before vitamin C was known, man 
found certain fruits and vegetables helpful in preventing and 
treating scurvy. These had been a remedy for scurvy for about 
300 years when, in the first quarter of the Twentieth Century, 
researchers began to examine foods to discover the factor which 
made them antiscorbutic. 


Between 1918 and 1925, Zilva concentrated this antiscorbutic 
substance from lemons and Agopian isolated it in cabbage. 


Zilva’s work established the important = 
properties of the vitamin, its molecular 
construction, and its activity as a “re- 
ducing factor” — its ability to absorb 
oxygen. In 1928 Szent-Gyorgyi, after 
eight years of investigation, isolated 
a strong reducing compound from 
adrenal glands, oranges and cabbage, 
which he called “hexuronic acid.” 


In 1931 C. G. King established the chemical structure of vita- 
min C, thus opening the way to new and important findings. 
The following year various investigators identified the “reducing 
factor,” “hexuronic acid” and vitamin C as the same compound. 


Nature's Vitamin Duplicated. Soon after the vitamin had been 
isolated and its chemical structure understood, it was synthe- 
sized by Reichstein and his fellow workers in Switzerland. 
Almost simultaneously in Great Britain, Haworth and _ his 
associates achieved the same results. The year was 1933. 


The synthesis of vitamin C led to pilot plant and then to com- 
mercial production, making it available at lower costs than if 
it had been extracted from natural sources. In fact, the Reich- 
Stein synthesis is the basis for weekly production by the tons 
by the firm of Hoffmann-La Roche, the world’s largest producer 
of vitamin C. This commercial production of vitamin C has had 
incalculable value to the health of people all over the world. 
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The Vital 


(Advertisement) 


To The Moon And Back. In the United === 


States today, the average weekly pro- é 
duction of man-made vitamin C now : 
approaches 40 tons — the amount con- 
tained in approximately three-quar- 
ters of a billion average oranges. 


A graphic way to illustrate the huge 
annual production is to show the 
equivalent in oranges. Laid side by 
side, these oranges would reach over two million miles, or more 
than four round trips to the moon. The weekly production alone, 
expressed as oranges, would circle the world at the equator over 
one and one-half times. 


Synthesis on such a gigantic scale has led to economical costs. 
Because of this and its proven value to health, vitamin C has 
an increasingly widespread use in food and pharmaceutical 
products. There is no substitute for Vitamin C! 


A Little Goes A Long Way. One kilogram (2.2 pounds) of pure 
vitamin C will supply 13,333 people for one day with the 
amount recommended (75 milligrams) for daily intake by the 
National Research Council. Or it will supply 92 people for one 
year with the adult Minimum Daily Requirement (30 milli- 
grams) set by the U. S. Food and Drug Administration. 


Names. The designation, vitamin C, is used interchangeably 
with ascorbic acid. “Ascorbic” is a relatively new word in our 
language. It was devised by Szent-Gyorgyi and Haworth in 
1933 from antiscorbutic. 


Among chemists and nutritionists, vitamin C is known as 
l-ascorbic acid. The formula is CgHgO,4, which means that it is 
composed of carbon, hydrogen, and oxygen. 


Physical Characteristics. /-Ascorbic acid is a white crystalline 
compound with a slightly acidic taste. It is readily soluble in 
water, alcohol, glycerin and propylene glycol, and insoluble in 
oils, fats, ether, benzene or chloroform. 


Since it is able to “attach” itself to oxygen it is one of our 
most important antioxidants for certain foods that have a 
tendency to discolor and lose their natural flavor. 


The designation “U. S. P.” used with /-ascorbic acid indicates 
that the product conforms to the stringent specifications of the 
United States Pharmacopeia. These initials stand for top quality. 


Vitamin C made by the Roche process is chemically and bio- 
logically identical with nature’s own product. 


How Vitamin C Helps Our Health. Vitamin C is a vital sub- 
stance; we cannot live without it. Not only does it prevent or 
cure scurvy, but it is essential for maintaining healthy bone 
tissue, and for forming collagen, an important protein found 
in our skin, tendons, bones, cartilage and connective tissue. 
Vitamin C is needed for the healthy functioning of the vessels 
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through which our body fluids flow. It also promotes healing 
of wounds and fractures. It is believed to be essential for tissue 
respiration, the continual action of the cells as they burn food 
materials to provide heat and energy for the body. 


Our Daily Requirements. Even though ascorbic acid is found 
in all body tissues and fluids, it will be rapidly exhausted if 
we do not replenish our supplies each day. 


The Food and Drug Administration of the U. S. Department 
of Health, Education and Welfare has established a Minimum 
Daily Requirement for adults of 30 milligrams. This is just 
enough to prevent recognizable signs of vitamin C deficiency. 
The Food & Nutrition Board, National Research Council, rec- 
ommends in its 1958 publication #589, these daily dietary 
allowances which are well above the F. & D. A. minimum: 


Recommendations for Daily Vitamin C Intake 
Ascorbic Acid (milligrams) 


Men, all ages 75 Children, age 4-6 50 
Women, all ages 70 Children, age 7-9 60 
Women, pregnant Children, age 10-12 75 

(second half) 100 Boys, age 13-15 90 
Women, lactating 150 Boys, age 16-19 100 
Infants, to one year 30 Girls, age 13-15 80 
Children, age 1-3 35 Girls, age 16-19 80 


Use in Medicine. For some conditions, ascorbic acid is a neces 
sity; for others, it is a help in restoring the body to normal. It 
is obvious that vitamin C is the cure for scurvy. Medical sci- 
ence has also found it to be helpful in the treatment of burns, 
in the repair of fractures, in high fever, in shock, in surgery 
and in exposure to extreme temperatures 


Of special importance is the use of 
ascorbic acid by pregnant and lac- 
tating patients. The physician must 
see that the infant receives his share 
of the essential vitamin, and that the 
mother’s supply is not depleted. 


Pharmaceutical manufacturers prepare 
many forms and potencies of vitamin 
C for the physician to prescribe. 


Which Foods Are Best? Vitamin C is present in many foods. 
Citrus fruits — oranges, lemons, grapefruit, etc.— are gen- 
erally good sources. Other fruit, certain green vegetables, 
tomatoes and potatoes are also sources of the vitamin. There 
are wide differences, however, between foods and even between 
varieties of the same food. The differences among commercially 
canned juices are graphically shown in the following table com- 
piled by the U. S. Department of Agriculture: 


Juice Minimum Maximum 

mg. ascorbic acid/100 mg. juice 
Apple 0.2 3.6 
Grape 0 47 
Grapefruit 10.0 49.0 
Orange 97 70.0 
Pineapple 5.4 18.0 
Tomato 2.5 32.0 


Expanded Version 


A Public Health Problem. It’s an ironic situation that Ameri- 
cans, who have a plentiful and varied diet available to them, 
have been found by responsible researchers to have subclinical 
and recognizable vitamin C deficiencies. 


The public relies on processed juices to supply a large part of 
its daily vitamin C requirement. All unknowing, it often fails 
to receive even a token amount because of the variations shown. 
For these reasons — widespread deficiencies and inadequate in- 
take —it is desirable to standardize the vitamin C content of 


processed fruit and vegetable juices at levels 
which will guarantee a significant amount 
of the vitamin per each serving of juice. 
Diet experts believe that such standardiza- 
tion is in the public interest. It may be 
achieved by the simple addition of pure, 
crystalline vitamin C. The Canadian gov 
ernment has recognized the value of this . 
idea and has set a standard which all —— —= 


“vitaminized” apple juice must meet 


Saved: Natural Color and Flavor. Many delicious fruits which 
are quick frozen lose their natural color and delicate flavor 
during thawing. By adding pure /-ascorbic acid to these before 
freezing, processors can protect the natural color and flavor 
during thawing and for some time after. The ascorbic acid 
acts as an antioxidant; it “takes up” the oxygen in the ais 
before that oxygen can trigger the reactions which cause the 
undesirable changes 


Vitamin C has been used for more than 15 years as the pre- 
ferred antioxidant in frozen peaches, apricots, apples, berries, 
bananas, pears, pineapple, fruit purees and fruit cocktail. It 
has been used also in canned fruit and fruit juices, sauerkraut, 


pickles, beer, cured meats, milk, and mushrooms 


Homemakers seeking variety in the fruit and fruit juices served 
to their families will be influenced to buy the product to which 
sufficient l-ascorbic acid has been added to allow a label claim. 
When a nutritive claim is made for a food, a declaration must 
appear on the label. One form reads 


One four-ounce portion provides 100% of the 


minimum daily adult requirement of vitamin C.” 


Processors using the twin benefits of /-ascorbic acid — nutri- 
tive value and antioxidant effect are delivering more attrac- 


tive, more palatable, more popular, and more valuable foods. 


Yours For the Asking. Summarizing our present knowledge of this vitamin, 
this article is one of a series published by the Vitamin Division of Hoffmann- 
la Roche Inc. Reprints of thi und all others in the series, are available 
without charge. Reasonable tities will be available to those in education 
who wish to use the mate " heir teachin Send your request to Vitamin 
Division, Hofimann-La Roche In Roche Park, Nutley 10, New Jersey; 


in Canada to Hoffmann-La Roche Ltd., 1956 Bourdon Street, St. Laurent, 
Montreal 9, P.Q 
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FOOD TECHNOLOGY, JUNE, 1959 


Northwest Canners and Freezers Association and the 
Birds Eye Division of General Foods Corporation 
helped make career day possible. 


NORTHEAST 


For the last meeting of the 1958-59 season, Dr. 
Ferdinand P. Mehrlich, Scientific Director of the 
Quartermaster Food and Container Institute, Chi- 
cago, Illinois, was the 
featured speaker. Dr. 
Mehrlich is known to many 
of us in his most recent 
position as Seientifie Di- 
rector of the Quartermas- 
ter Food and Container 
Institute for the Armed 
Forces wherein he directs 
the Institute’s research 
and engineering program. 
Previous positions held by 
Dr. Mehrlich include vice 
president, trustee and di- 
rector of research of the 
International Basie Econ- 
omy Corporation Institute 
(IBEC); assistant vice 
president in charge of research of the Hawaiian Pine- 


Literature 


BOOKS 


RECOMMENDED MrTIHODS FOR THE 
EXAMINATION OF 
Koops. Subcommittee on Methods 
for the Microbiological Examina- 


Dr. F. P. Mehrlich 


Publie Health Association. Ameri- 
ean Publie Health Association, 
Ine., New York, 1958. 207 pages. 
This is a clearly written manual 
of recommended methods for the been included 
microbiological examination of a 
wide variety of food products. 


products; fermented foods; fruit 
juices and concentrates; frozen 
fruits, vegetables and precooked 
frozen foods; mayonnaise, salad, 
tion of Foods of the American and French dressings; meat and 


There are also good chapters on 
sanitation indexes, and the detee- 


apple Company, Ltd.; as well as a consultant to 
General Foods Corporation, the National Planning 
Assoc., The Cocoa Research Institute and Arthur D. 
Little, Ine. 

In his talk, Dr. Mehrlich drew heavily from his own 
experiences and background in the coffee growing 
areas right on up through the stages of processing to 
final consumer usuage. The title of his talk, ‘‘ The 
Art, Science, and Politics of Coffee,’’ promised an un- 
usual approach and Dr. Mehrlich fulfilled the promise 
with skill and with great insight into the vagaries of 
an ancient industry. His pictorial story, told in 
slides, was also excellent. 


MARYLAND 


The Maryland Section, Institute of Food Technolo- 
gists, held their monthly meeting at the Stafford 
Hotel in Baltimore on April 17, 1959. Speaker of the 
evening was Mr. Robert D. Murray, National Ac- 
counts Manager, Morton Salt Company who de- 
scribed the sources of salt, the manufacturing 
processes used, the various grades of salt available, 
and their application to the food industry. Mr. Frank 
Hutchinson described methods of dispensing sodium 
chloride and followed with a movie, *‘White Won- 
der.’ 

Warren E. Anderson 


ABSTRACTS 


General Foods Research Center 
Selected by H. A. Campbell 


ANALYTICAL METHODS 


Determination of zinc by direct extrac- 
tion from urine with diphenylcarba- 


meat products; poultry meat, and zone. 
spices. As a guide in interpreting 
results a section setting forth some 
experiences of other workers has 


J. H. AND VALLER, B. L. (Har 
vard Med. School, Boston, Mass.). Anal. 
Chem, 30, 1951-4 (1958). 
each chapter. Zine is specially extd. from urine with 
dithizone in CCl. Emulsifying sub 
stances are removed with CCl prior to 


The first chapter gives general tion and enumeration of food, extn. The optimal pH for the extn. is 


directions that apply to all prod- 


poisoning types of microorganisms 


5.7. The technique compares favorably 
with ashing and pptn. procedures and 


ucts, with special emphasis on the The appendix describes all cul- Mabe : 
is simple and eonvenient. Extraneous 
importance of proper sampling and ture media, stains, reagents and metals do not interfere. 


the subsequent handling of the 
samples. The next fourteen chap- 


indicators referred to in the text. 
This book will be especially use- 


A two-dimensional paper chromatographic 
method combining ion-exchange and 


ters cover specific methods of sam- 
pling and analyzing the following 
bottled soft 
drinks; brined, salted and pickled 
vegetable products; canned foods ; 
carbohydrate products; cereals 
and ceareal products; dehydrated 
fruits and vegetables; egg and egg 
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groups of foods: 


ful to laboratory workers in public 
health, products control, and com- 
mercial laboratories. Furthermore, 
much helpful information can be 
gleaned from its pages by other 
food microbiologists. 

R. O. WaAGENAAR 

Minneapolis, Minnesota 


partition techniques. 


Knigut, C. (Research Labs., W. 
and R. Balston, Ltd., Kent, Engl.). Na 
ture 183, 165-7 (1959). 


An improvement of the two-dimen 
sional paper chromatographic method has 
been proposed using new Whatman ion 
exchange cellulose materials. These nev 
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rlorasynth’s Entrapped Powdered 

A, keep the flavor characteristics 

40 alive, so fresh . . . provide instant 

solubility in cold water . . . complete 
dispersability within the mix .. . 

longer shelf-life. Available for 

in wide 

selection . 


Samples available . . . or for your 


particular requirement . . . upon 


request... 
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materials have been prepd. by intro 
dueing acid or basie groups into the 
cellulose moleeule so that it is possible to 
combine ion-exchange and partition tech 
niques in the form of a two-dimensional 
chromatogram. The method provides an 
overall inerease in separability, speed 
and reproducibility. 


Relative acidities of organic acids in pyri- 
dine and water. 


Srrevii, C. A. Miron, R. (Am. 
Cyanamid Co., Stamford, Conn.). Anal. 
Chem, 30, 1978-82 (1958). 


A study is undertaken to det. the rela 
tionship between titration behavior of 
acids in pyridine and other low dielectric 
solvents and their behavior in water. 
Substituted aliphatic 


monoearboxylie acids, dibasie acids, aro 


benzoic acids, 
matie hydroxyl compds., and mixts. of 
dibasie acids are studied in this regard. 
A number of generalizations which per 
mit prediction of titration behavior are 
presented. 


BIOLOGICAL SCIENCES 


Biochemistry 


Labelling of proteins with cellulose- 


reactive dyes. 


Hess, R. anp Pearse, A. G. (Post 
graduate Med. School of London, Engl.). 
Vature 1838, "60-1 (1959). 


The labelling of proteins with reactive 
ilyes is simple and offers considerable ad 
vantages over current methods of conju 
gating proteins through azo and ureido 
linkages, In a series of preliminary tests 
with fluorescent or colored dyes contg. 
other reactive groups (sulfon-8-chloro 
ethylamide, sulfon fluoride, thioeyano, 
chloroacetylamine, y-chloro-S-hydroxypro 
the superiority of the dichloro-tri 


pyl 
azinyl group appears to be established. 


Turnover of plasma glucose in anesthe- 
tized warm- and _ cold-acclimated 
rats exposed to cold. 


Derocas, F. (Div. of Appl. Biol, Natl. 
Research Council, Ottawa, Can.). Can. J. 
Biochem. Physiol. 37, 175-81 (1959). 


glucose has 
been measured in anesthetized warm- and 


The turnover of plasma 


cold-acelimated white rats by a method 
involving a single injection of a tracer 
amt. of uniformly labelled C'-glucose at 
30°C.) and measurement of the rate of 
fall of the plasma glucose specifie ac 
tivity in animals maintained at 30°C, or 
These 


results may be taken to indieate that the 


moved to an environment of 6° ©, 


cold-induced inerease in’ metabolism of 
anesthetized white rats is assoed. with 
aun increase in plasma glucose turnover 
in Warm-aeclimated animals only, 


Enhancement of adrenocorticotrophic ac- 
tivity. III. Protein hydrolysates and 
amino acids. 
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ConEeN, H., H. AND KLEINBERG, 
W. (Prineeton Labs., Ine., Princeton, 
N. J.). Am. J. Physiol. 196, 132-4 
(1959). 


Using adrenal ascorbie acid depletion 
aus a method of assay, it was observed 
that highly degraded gelatin enhanced 
ACTH activity to a greater extent than 
gelatin when subeutaneously uadminis- 
tered. Casein hydrolysate augmented 
ACTH activity at least fourfold over 
that of gelatin. Glutamie acid, lysine 
and pyrrolidone enhanced ACTH ae 
tivity to the same degree as casein hy- 
drolysate; whereas versene was as effee 
tive as gelatin. 


The binding of cortisol by plasma pro- 
tein. 


Upton, G. V. anp Bonpy, P. K. (Dept. 
of Internal Med., Yale Univ. School of 
Med., New Haven, Conn.). Arch. Bio 
chem, Biophys. 78, 197-205 (1958). 


When plasma cortisol conens. are less 
than 30 wg/100 mi., the steroid is tightly 
bound by protein and eannot be ultra 
filtered. When the conen. is 
higher than 40 ywg/100 mi., either by 
addn, of exogenous cortisol in vitro or 
as a result of the effects of adrenocorti- 
cotropiec hormone or of sickness on the 
endogenous approxi 
mately 15% of the steroid is ultrafiltra 
ble. There appears to be no qual. differ- 
ence between the binding of exogenous 


raised 


cortisol conen., 


and endogenous steroid at high conens. 
These data seem to indicate that 2 dif 
ferent types of binding of cortisol oceur 
in human plasma, 


Studies on the enzyme dextransucrase. 
II. The role of raffinose as an ac- 
ceptor. 


NreELy, W. B. (Dow Chem. Co., Mid 
land, Mieh.). Arch. Biochem. Biophys. 
79, 154-61 (1959). 


Raffinose has been shown to act as an 
alternate aceeptor for dextransucrase. 
The branched strueture of the resulting 
tetrasaccharide is postulated. A possible 
mechanism for the enzymie reaction is 
suggested which involves an initial step 
of the assoen. of the enzyme with the 
neceptor, 


Studies on the enzyme dextransucrase. 
III. Further evidence for the pres- 
ence of imidazole at the catalytic 
site of the enzyme. 


Nee.ty, W. B. (Dow Chem. Co., Mid 
land, Mieh.). Arch. Biochem. Biophys. 
74, 297-301 (1959). 

The hypothesis that imidazole plays an 
important role in the catalytie activity 
of dextransucrase has been further sub 
stantiated. The evidence is based on an 
upplieation of the photooxidation tech 
nique for destroying the imidazole por 
tion of histidine in proteins. 


On counting leukocytes by electronic 
means. 


Axeroyp, J. H., Gips, M. B., VIVANO, 
S. anp Ropinettr, R. W. (Walter Reed 
Army Med. Center, Washington, D. C.). 
Tech. Bull. Registry Med. Technologists 
29, 8-12 (1959). 


A method for counting leukocytes by 
electronic means with a standard error 
of 2.8% is deseribed. Application of ‘this 
method in the routine clinical laboratory 
has been demonstrated to be practical. 


Hemopoietine. 


Gorpon, A. S. (Dept. of Biol, New 
York Univ., New York City). Physiol. 
Revs, 39, 1-40 (1959). 


A review of the fundamental nature 
of the cireulating erythropoietic stimu 
lating (ESF), 
named ‘hemopoietine’. The ESF is de 


factor(s) originally 
tectable in the plasma of animals ren 
dered anemic, exposed to lowered pres 
sures or treated with cobalt, and possibly 
in the blood of pregnant, fetal and new 
born animals. The faet that increased 
conens, of the factor are also evident in 
the plasma and urine of anemic human 
subjeets and are no longer apparent 
after blood transfusions suggests a role 
of the ESF in the regulation of erythro 
poiesis in man as well as in lower 
animals. 


Microbiology 


A rapid test for detecting Staphylococ- 
cus aureus in food. 


Witson, W., Forer, M. J. anp 


K. H. (Robert A. Taft Sanitary Eng. 
Center, Cineinnati, Ohio Appl. Micro 
biol. 7, 22-6 (1959). 


A method has been developed which 
allows detection of Staphylococcus aureus 
in food within a 7 to 9 hr. period. A se 
lective culture technique in brain heart 
mannitol salt broth has been combined 
with the growth accelerating effect of 
ugitation in air during incubation. The 
examn,. of clinieal materials by this pro 
cedure has not been investigated, but the 
test should prove useful for the rapid de 
tection of 
coeci in such specimens. 


coagulase-positive staphylo 


Widespread Salmonella reading infection 
of undetermined origin. 


DRACHMAN, R. H., Prerersen, N. J., 
et al. Public Health Rep. 885-04 
(1958). 


More than 300 acute sporadic cases of 
sulmoneilosis due to Salmonella reading, 
previously extremely rare serotype, 
were reported during a 12-month period. 
Intensive study of food histories from 
patients in various parts of the country 
failed to reveal the presumed common 
source responsible for this ‘‘ outbreak’. 
A possible but unknown relationship be 
tween infected animal feeds and poultry 
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to the present S. reading problem is dis- 
cussed. Detailed elinical and laboratory 
data are presented for 69 salmonellosis 
patients, 


Nutrition 


Advances in nutrition. 


Kine, C. G. (Nutrition Foundation, 
New York City). J. Am. Dietetic Assoc. 
35, 109-14 (1959). 


A review of the nutritional highlights 
in research on lipid metabolism, proteins 
and amino acids, vitamins, and mineral 
metabolism. 


Nutritional aspects of egg yolk. 
Anon. Nutrition Revs. 17, 1-3 (1959). 


The use of whole egg or egg yolk as 
‘‘reference proteins’’ for detn. of rela- 
tive nutritional values of various plant 
and animal proteins, constitutes a ques- 
tionable procedure. Even if yolk alone 
is the standard, comparison is being 
made with a material which contains 
twice as much lipid (protein bound) as 
it does protein and which is composed of 
several distinetly different proteins. 
Purely protein considerations may be 
obseured by the aetion of protein bound 
substances other than amino acids, such 
as lipids, carbohydrates, minerals, hor- 
mones, vitamins and purine and pyri- 
midine bases. 


Effect of hormones on rats used for de- 
termination of nutritional value of 
proteins, 


GuGGENHEIM, K. Hauevy, 8S. (He- 
brew Univ. Haddassah Med. School, 
Jerusalem, Israel). Metabolism: Clin. 
and Exptl. 7, 742-4 (1958). 


Testosterone treatment of assay ani- 
mals increased the biol. value of proteins 
whereas administration of cortisone de- 
Thus corn proteins when 
assessed testosterone-treated rats 
turned out to have a nutritional value 
like that of lactalbumin in normal rats; 
while lactalbumin or casein, tested on 
animals injected with cortisone, had biol. 
values which were similar to that of gela- 
tin in untreated animals. The true di- 
gestibility of the proteins was found not 
to be affected by the hormonal treatment. 
The changes in the biol. values of pro- 
teins seem to be due to the protein- 
eatabolie action of cortisone and the 
well known property of testosterone to 
stimulate protein anabolism. 


creased it. 


Human utilization of ascorbic acid. Re- 
lation to age and environmental 
temperature. 


Wairacre, J.. L., Fu- 
TRELL, M. F. anp Grimes, E. T. (Dept. 
of Home Eeon., Texas Agr. Expt. Sta., 
College Station). J. Am. Dietetic Assoc. 
35, 189-45 (1959). 
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Human utilization of ascorbic acid 
was judged by plasma level of the vita- 
man when intake was based on body 
weight. Nine subjects were fed a simple 
mixed diet low in ascorbic acid but ade- 
quate in other nutrients. Cabbage and 
synthetic vitamin C supplied the vitamin 
studied. Plasma levels of ascorbic acid 
showed no diiference based on source of 
this vitamin. On an intake of 1.5 mg/kg 
body weight, plasma ascorbie acid was 
consistently higher in winter than in 
summer. Higher plasma ascorbic acid 
always followed increased intake. The 
subjects varied in the level of intake re- 
quired to produce a given plasma ascor- 
bie acid level. 


The site of absorption of vitamin By in 
man. 


Boorn, C. C. AND MOLLIN, D. L. (Post- 
graduate Medical School of London, 
Engl.). Lancet 7062, 18-21 (1959). 


Direct measurement of the distribution 
of radioactivity in the small intestine of 
4 patients during the absorption of “Co- 
labelled vitamin By indicates that in 
man the site of vitamin-Byw absorption is 
the ileum. There may be a specifie vita- 
min-Bw-receptor mechanism in this part 
of the small intestine. 


Acceleration of vitamin E deficiency by 
Torula yeast. II. Effect of Torula 
yeast ash and lipid. 


Bieri, J. G., Briaes, G. M. anp 
LARD, C. L. (Natl. Inst. of Arthritis and 
Metabolic Diseases, Bethesda, Md.). 
Proc. Soc. Exptl. Biol. Med. 99, 262-5 
(1958). 


When added to a purified diet low in 
vitamin E and selenium the ash of 
Torula yeast was found to promote exu- 
dative diathesis in chicks. It was con- 
cluded that the anti-vitamin E property 
of Torula yeast is due essentially to both 
its unsatd. fatty acid and mineral con- 
tent. The relatively high content of 
dienoie acid in the lipid of Torula yeast 
was confirmed. 


Essential fatty acids in infant nutrition. 
III. Clinical manifestations of lino- 
leic acid deficiency. 


Hansen, A. E., Haqaarp, M. E., et al. 
(Dept. of Pediatries, Univ. of Texas 
School of Med., Galveston). J. Nutrition 
66, 565-75 (1958). 


In an infant feeding study it was 
found that young infants fed on a skim 
milk diet extremely low in fat and lino- 
leie acid, though otherwise nutritionally 
adequate, showed certain signs and 
symptoms. Within a matter of weeks al- 
terations in the skin were discernible in 
the majority of infants. The first sign 
observed was dryness, then thickening and 
later desquamation with ooozing in the 
intertriginous folds. Addition of linoleic 
acid us trilinolein to constitute 2% of 
the daily Caloric intake restored the skin 


to a normal soft moist texture and ap- 
pearance within 1 to 2 weeks. It is con- 
cluded that young infants require linoleic 
acid in their diet. 


Experimental production of congenital 
malformations in mammals by meta- 
bolic procedure. 


Kater, H. aND WaARKANY, J. (Coll. 
of Med., Univ. of Cincinnati, Ohio). 
Physiol. Revs. 89, 69-115 (1959). 


In recent years the role of congenital 
malformations as one of the leading 
causes of infant mortality and morbidity 
has been recognized. It is of interest 
that the first dietary means of producing 
congenital malformations were vitamin 
deficiencies. This review discusses dietary 
and other means of producing congenital 
malformations that may have parallel 
conditions in humans. 


Toxicology 


Some physiologic characteristics of esters 
of cetyl alcohol. 


CaLLoway, D. H., Kurtz, G. W. AND 
Ports, R. B. (Quartermaster Food and 
Container Inst., Chieago, Ill.). Can. J. 
Biochem. Physiol. 37, 17-23 (1959). 


Palmitie, oleic, and butyrie acid esters 
of cetyl ale. were fed to mature rats. 
Cetyl palmitate was quantitatively ex- 
ereted in the feces and produced no 
physiologic aberration. While cety] ole- 
ate was 75% absorbable, it was of little 
value as an energy source and was par- 
tially exereted through the skin. Feed- 
ing of cetyl butyrate also induced se- 
borrhea. Data on free fatty acids in 
gastrointestinal contents and on _ the 
specificity of seborrheic lipids indicate 
that cetyl esters are largely absorbed 
without hydrolysis, if the fatty acid 
moiety is readily absorbable, and excreted 
by way of the skin without modification. 


ENGINEERING RESEARCH 


Molecular sieves. 


Breck, D. W. AND Situ, J. V. (Penn 
sylvania State Univ., State College). Sci. 
American 200, 85-94 (Jan. 1959). 


Zeolites may be utilized for difficult 
sepns. of various molecules by choosing 
the appropriate species of zeolites, by 
matehing their ionie contents to the 
needs of the scpn. problem and by alter- 
ing the temp. of the operation. For 
example, we can now employ zeolites as 
carriers for certain catalysts which were 
previously unusable beeause of their 
high volatility. 


Mass-transfer from single solid spheres. 
I. Transfer at low Reynolds num- 
bers. 


GarNeER, F. H. anp R. B. Chem. 
Eng. Sci. 9, 119-29 (1958). 
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CRACKERS, BREAD 


Dissolution rates for benzoie acid AND OTHER 
spheres were obtained as a funetion of BAKED GOODS 
Re in low speed water tunnel. Loeal 


(lissolution rates were measured by com 
puring the original sphere profile with 
that of the partially dissolved sphere. 
For most eases dissolution was greatest 


aut the front stagnation point. In upflow, 


overall mass transfer spheres reach a 
minimum at Re between 20 and 50, 
probably due to the suppression of the 
normally downward free convection by 
the upward bulk flow 


FOOD AND FOOD TECHNOLOGY 


Cereals and Grains 


Gelatinization and pasting characteris- CHEESE 
tics of rice varieties as related to ; mee AND CREAM CH FO TION 
cooking behavior. a SUBSTITUTES FORTIFIC 


Hanick, J. V. KeLiy, V. J. (Rice 
Pasture Expt. Sta., Beaumont, Texas). 
Cereal Chem. 36, 91-7 1959 


Amylograms of short- and medium 
grain rice varieties generally exhibited 
lower gelatinization temps. and shorter 
gelatinization times than did those of > 
the long-grain varieties. Century Patna 
231 (long-grain) and Early Prolifie (me = 
dium-grain with very high gelatiniza 
tion temps. were atypical, as was Toro 


(long-grain with a low gelatinization 


temp. While gelatinization temps. were 


independent of amylose content, maxi Food value boosters: 


mum viseosity of hot paste and gel for 


mation on eooling were related to amy RHOZYM rE 


lose content. Water uptake by whole 


rice at temp. ranging from 72° to 82°C, PROTEOLYTIC ENZYMES 


was closely related to  gelatinization 


characteristics in all varieties, 


Uses of RHOZYME proteolytic enzymes range from meat tenderizing to 
Studies on seed germination and seedling the preparation of protein hydrolyzates for fortifying foods. 


growth in rice (Oryza sativa L.). RHOZYME proteolytic enzymes promote the hydrolysis of proteins to 


Dore, J. AND THeva, P. V. (Dept. of polypeptides and amino acids. This action can be used to: 1) make 
meat tender but not mushy, 2) produce tender, evenly-browned crackers 

qr. rimnidac 6, lo—54 999). ‘ 
with no curls or blisters, 3) impart uniform grain and texture to bread 


mien pate yy ie Ma le variety of and other baked goods, 4) make cheese spreads and cream-cheese sub- 
stitutes from whey and economical vegetable raw materials, 5) produce 
covering the seed, by stagnant water and food-fortifying protein hydrolyzates—hydrolyzed casein, gelatin, soya 
hy ammonium fertilizers, due to a eombi protein, vegetable and animal protein—for products such as diet foods, 
ra soups, cereals, pharmaceuticals, animal feeds, and many others. 


the accumulation of toxic gases. Th By selecting the appropriate grade of enzyme, and controlling pH, 


effects of treatment on seedling growth 


are independent of the effect on germi temperature, and time, you can get the specific reaction you need. 
nation RHOZYME enzymes are supplied as dry powders and have high uniformity 

and excellent storage stability. Find out now how RHOZYME proteolytic 
Biological value of gamma irradiated enzymes can help you improve your protein processing. 


corn protein and wheat gluten. , ; 
RHOZYME ts a trade mark, Reg. U.S. Pat Off. and in principal Joreign countries, 


Metra, V. ¢ ‘Np JOHNSON, B. ¢ 
(Div. of Animal Nutrition, Univ. of Mi ———. 
131-3 (1959 R OHM HA 

Effect of gamma-ray irradiation and 
of heat-eooking on the nutritive value of / PANY 

> 
corn protein and wheat gluten was /| 

studied. [Irradiation did not produce off  / WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
flavors or odors in corn or wheat gluten; Write to Dept. SP-26 for 
the lysine in corn or heat gluten and complete technical notes. 
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the tryptophan in corn were not de 
Radiation-sterilized corn and 
wheat gluten were completely acceptable 
for the growing rat during a 20-day 
feeding period. The biol. value of corn 


stroved, 


protein and of wheat gluten were also 
not affected, 


Cocoa and Cocoa Products 


Addition of hydrogenated fats to choco- 
late to improve heat resistance. 


Givicr, W. A., Lovegren, N. V. 
Fever, (Southern Regional Re 
search Lab., New Orleans, La.). J. Am. 
Oil Chemists’ Soe, 36, 4-8 (1959). 


An investigation was made of the pos 
sibility of fortifying chocolate to with- 
stund summer temps. by adding relatively 
small proportions of completely hydro 
genated cottonseed oil and similar prod 
ucts. Proportions of hydrogenated oils 
up to 100, based on the wt. of cocoa 
fat, do not affeet mouthing quality sig- 
impart marked 
rigidity to the chocolate mass at temps. 


nificantly, vet they 


at which cocoa fat softens and melts. 
The addn. of the completely hydrogen 
ated oil greatly retards the rate of fat 
temps. of 
about 36° ©, The addn. of small amts. 


leakage from chocolate at 


of very hard fats to chocolate should be 
useful in improving the performance of 
molded bars. 


Coffee and Coffee Products 


Volatile reducing substances and the 
evaluation of the aroma of coffee. 


Farper, L. 
aneiseo Food 
(1959 


(Univ. of California, San 
Re ae arch 24, 72 8 


The content of volatile reducing sub 
stances (VRS) has been detd. in 8 com, 
coffees, in coffees after increasing roast- 
ing periods, and after storage at various 
temps., and in brews of various coffee 
samples. The VRS eontent correlated 
with the organoleptic judgment of the 
various coffee roasts and of the eoffee 
during storage at different temps. On 
the basis of the present data the detn. 
of the VRS eontent offered a rapid and 
relatively simple means to evaluate the 
intensity of the aroma of coffee and its 
products. 


Dehydration 


Selective melting of frozen solutions with 
radio-frequency power. 


Heisia, G. 
of Texas, Austin 
1517-24 (1958). 


AND Koper, K. A. (Univ. 
Ind. Eng. Chem. 40, 


Seleetive melting and solute recovery 
was produced through the preferential 
absorption of radio frequeney energy by 
solute rich portions of frozen solns. The 
frozen soln. was placed between wire 
mesh electrodes, in a perforated basket 
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centrifuge permitting rapid drainage of 
melted material. The technique works 
best with dil. solns. of good electrolytes. 
Unfortunately, no exptl. comparison is 
made with non-seleetive methods of in- 
troducing heat flux. The method may 
eventually replace freeze-drying partieu- 
larly in the dehydration of fruit juices. 


Improved dehydrator developed for foods. 
Anon. Science Newsletter 75, 105 
(1959). 


A new dehydrator, consisting mainly 
of a broad, endless, moving wire-mesh 
belt that forms a trough, has been de- 
veloped at the Western Utilization Re- 
search and Devel. Div., Albany, Calif., 
for application to dehydrofreezing and 
dehydroeanning. This piece of equip- 
ment promises to save hours in drying 
time in addition to turning out a uni- 
formly dried product which will retain 
its shape when water is added. 


Fats and Oils 


Measurement oxidation on cocoa butter, 
edible fats and products containing 
fats. 


KLEINERT, I. J. (Lab. of Lindt and 
Spruengli AG, Zurieh, Switzerland). 
Rev. Intern, Chocolate 14, 9-11) (Jan. 


1959), 


This first article in a series on suitable 
methods for detecting aging in cocoa 
butter, milk and cream powder before 
spoilage ean be found organoleptieally, 
deseribes types of fat spoilage (chemi 
eal, biochemical, and eatalytic) and dis- 
eusses several detecting 
changes in fat due to auto-oxidation. 
The methods under consideration inelude 
the Kreis, the thiobarbituric acid, the 


methods of 


Lea, and the ferrithiocyanate tests. 


Unsaturated fatty acids of butterfat. 


Scorr, W. E., Hers, S. F., MAGIDMAN, 
P. AND RIEMENSCHNEIDER, R. W. (East- 
ern Utilization Research and Devel. Div., 
Philadelphia, Penna.). J. Agr. Food 
Chem. 7, 125-9 (1959). 

This study was undertaken to charae- 
terize more completely the unsatd. fatty 
acids of butterfat. The presence of Cw 
to Cy. monoethenoid acids was confirmed ; 
the Cy and Cy were predominantly the 
cis-form, while the Ci. and Cys acids had 
both eis and trans double bonds. The 
nonconjugated dienoie acids were found 
to be a mixt. of ecis-cis and either cis 
trans or trans-trans isomers. Conjugated 
dienoie acids were identified as eis-trans 
and trans-trans isomers. The _ trienoic, 
tetraenoic, and pentaenoie acids had the 
all-eis configuration. 


Feedstuffs 


Comparison of solubility characteristics 
of selected seed proteins. 


Sairu, C. R., Earue, F. R. Aanp WoLrFr, 
I. A. (Northern Utilization Research and 
Devel. Div., Peoria, Ill.). J. Agr. Food 
Chem. 7, 133-6 (1959). 


Extractability of the protein and other 
nitrogenous constituents of 41 species of 
seeds, representing 21 plant 
has been studied. Considerable diversity 


families, 


in soly. characteristics was found, judging 
from the differing patterns of solubilities 
encountered in extn. with 0.01M sodium 
hydroxide, 0.5M_ disodium 
0.5M sodium chloride, water, 70% ethyl 
ale., and 0.8M trichloroacetic acid. These 
data provide information that will per 


phosphate, 


mit selection of species producing seed 
protein constituents which are extract 
able in high yield under mild conditions 
and that will allow an empirical group 
ing of similar plant materials as an aid 
in future studies. 


Fish 
Useful chemicals from shrimp shells. 


MEINHOLD, T. F. AND THoMaAs, P. ©. 
Chem. Processing 21, 121 (1958 World 
Fisheries Abstr. 9, 41 (Nov./Dee. 1958 


A processing plant currently in opera 
tion in Brunswick, Georgia, is using 
10,000 Ib. of shrimp shells daily to pro 
duce about 500 Ib. of dry 
Shrimp shells are first cleaned to rid 
them of all protein and other extraneous 


chitosan. 


matter by sereening, washing, and boil 
ing in a 1-5, soln. of soda ash for about 
5 hrs. The boiled shrimp shells then are 
washed to free them of soda ash, and 
treated with a soln. of HCI. 


Fruit Juices 


Identification of amino acids in fresh 
and fermenting grape juices. 


HENNIG, K. AND VENTNER, P. Natur 
wissenschaften 45, 130 1958): 
Abstr. 6, No. 300 (1959). 


Anal. 


The interference of minerals, proteins 
and earbohydrates is overcome by em 
ploying electrophoresis in the first run 
and chromatography in the seeond di 
mension on filter-paper. The buffer for 
electrophoresis is formic acid acetic 
acid—water at pH 1.9, and 1600 to 1800 
V at 20 to 30 mA is used. Chromatogra 
phy is earried out at right angles to the 
electrophoresis with phenol—water (7:3, 
w/v). 


Sugars and Sweeteners 


The composition of honey. III. Detec- 
tion of acetylandromedol in toxic 
honeys. 


Wuirtr, J. W. anp Ruieruor, M. L. 
(Eastern Utilization Research and Devel. 
Div., Philadelphia, Penna.). Arch. Bio 
chem. Biophys. 79, 165-7 (1959 


Paper electrophoresis of chloroform 


exts. of 2 honey samples suspected to be 
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® Years of practical experience in solving food production problems! 
® Can help with your V'taminenrichment and fortification procedures 


* Offers unlimited supply of vanillin 


* Know-how of years of leadership in colorfield 


THIS FOOD SPECIALIST is a Sterwin Technically-Trained Rep- 
resentative ...an expert with technical and practical experience to 
help you produce better food products more easily and economically. 

He’s cut time, expense, production steps in dozens of cases. . . is 
relied on by food manufacturers (large, medium, small) for prompt 


solutions to color, vitamin, vanillin and other food ingredient 
problems. 


For a new production set-up, or to improve an existing one.. . 
see your local Sterwin Representative . . 


. costs you nothing... can 
save you plenty. 
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THE FLEXIBILITY OF A LAB DRYER 
THE DEPENDABILITY OF A PRODUCTION DRYER | toxic has shown them to contain acetyl 


andromedol, confirmed by the infrared 
spectrum of the isolated compd. Both 
samples were shown by pollen «analysis 
to originate largely from mountain 
laurel. 


Miscellaneous 


Ends concrete floor splitting. 


De Franco, A. Food Eng, 3 8] 


(Dee. 1958). 


Mortar with an epoxy resin added will 
set to give a hard, durable floor surface 
which resists attack by acids and alkalis. 
This makes the floor both easier to clean 
and safer to use. The addn. of a fine 
abrasive to the mortar provides a non 


skid surface. 


PACKAGING 


The relationship of wax crystal structure 
to water vapor transmission rate of 
wax films. 

Fox, R. C. Tappi 41, 283-9 (1958 


Packaging Abstr. 15, No. 2973 (1958 


Three paraffin waxes were applied to 
cellulose film under the various conditions 
encountered in com. use, and studied 


with X-ray diffraction and with the opti 


eal microscope. The water vapor trans 
mission rates (WVTR) were detd. imme 
Each drying section, diately after waxing and after storag 


or any arrangement of groups of sections, can at different temps. WVTR depends on 
be zoned and controlled independently to the number, size and nature of the paths 
provide widest possible variation of temper- around erystallites. Any condition that 
ature, humidity, etc., where needed. Produc- produces larger and closer packed plate 
FOR: tion technique and settings are determined erystals, oriented parallel to the plane of 
accurately, transferred to the production dry- the base sheet, will tend to reduce 
BERRIES ers without need for adjustment. Additional | WVTR. During storage the small fis 
CEREALS sections are added easily and quickly at your sures are healed and reerystn. takes plac 
pa plant. They are delivered as a complete unit to effectively reduee WVTR. Reerystal 
COFFEE with motor, fan, heating coils and conveyor lization is accelerated by an increase in 
COTTON SEED MEAL in place. Compact, made in two sizes, the storage temp. 
FRUITS smaller being only 4-0” high and 3-9” wide. 
NUTS Uses gas, electricity or steam for heating Coors beer packaging: ingots to eight- 
RICE element. Simple adjustment to regulate con- packs 
TAPIOCA veyor speed. Fully instrumented, has all ; 
VEGETABLES necessary controls and recording charts. It's Anon. Packaging Parade 27, 60-2 
> hea a little giant of versatility “ invaluable in (Feb. 1959). 
Preteine ote.) the modern, cost-conscious pilot plant. Let 
° us give you details. After 4 years of development, the 


Adolph Coors Company, Golden, Colo 
rado has revealed their automatic process 


FOR BETTER FOOD PROCESSING for the conversion of aluminum ingots 


Sargent Dryers for Lab, Pilot Plant, Production (Conveyor, Tray, into impact extrusion slugs by continu 
Tunnel) — easiest, speediest to install . . . less time than any other ous strip casting, rolling, and blanking 
dryer on the market. Also, Sargent Feeds, Extruders, Granulators.. . out. The slugs are extruded 


Sargent Coolers. Special Machinery for Processing. at the rate of 3600 flat bottomed seam 
less cans/hour. The decorating is com 


pleted in one pass through a rotary li 


a RPOR T thography press. These eans will be re 
‘ G. SARGENT $ SONS co A ION turnable at one cent apiece. 


by presses 


Z PHYSICAL RESEARCH 
PHILADELPHIA 19 — F. E. Wasson, 519 Murdock Rood Dielectric effects of flaws in hydrogen 
CINCINNATI 15 — A. L. Merrifield, 730 Brooks Avenue bondin 
CHICAGO 44 — John Low & Co., 5850 West Loke St g- 
DETROIT 27 — Clifford Armstrong Co., 16187 Grand River Ave 
HOUSTON 17, TEX. — The Alpha Engineering Co., Box 1237! DANIEL, V. (British Electrical and 
CHARLOTTE, N.C. — W. S. Anderson, Carolina Specialty Co Allied Ind Riceed " \ 7 
ATLANTA, GA. — J. ®. Angel, Mortgage Guorantee Building “Allee nds. esearcn ASSOC. ). rans. 
TORONTO |, CAN. — Hugh Williams & Co., 27 Wellington St. East Faraday Soe. 54, 1834-45 (1958 
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A wide range of long-chain secondary 
ales. have anomalously high permittivi- 
ties when solidified in certain ways. It is 
shown that this effeet is due to structural 
flaws, in that the chains of hydrogen 
bonds formed by the hydroxyl groups are 
polarizable only in econjunetion with 
flaws. The evidence suggests that the 
flaws in question may be intersections of 
2 or more chains of hydrogen bonds. 
The details of the way in which the in 
tersections eause polarizability are not 
yet fully understood. 


RADIOCHEMICAL TECHNOLOGY 
Hazard to man of carbon-14. 


Torrer, J. R. ZELLE, M. R. 
Science 128, 1490-5 (1958). 


Carbon-14, though virtually indistin 
guishable chemically from the other iso 
topes of carbon, is radioactive, emitting 
low-energy §-particles (0.05 Mev average) 
und having a halflife of about 5600 
yeurs. Therefore, carbon-14 is a poten- 
tial hazard to man, for in his body it is 
emitting radiation that can affect living 
cells, and additionally, is itself under 
going change—transmutation—by decay 
to another element, nitrogen, of different 
chemical charaeteristies. This article 


considers briefly some of the problems 
encountered in the quant. estn. of the 
biol. hazards to man of carbon-14. 


Industry 


Dr. Donald K. Tressler, Manager 
and Editor of the Avi Publishing 
Company, Westport, Conn., has 


announced the formation of an 
Advisory Editorial Board. This 
Board will advise the Company 
coneerning the scientific and teech- 
nological fields in which books are 
needed by the food technologist, 
chemist and bacteriologist. It will 
also aid Avi by suggesting authors 
best fitted to write the manuscripts. 


lhose appointed include the following: 


Dr. M. J. Copley, Western Regional 
Research Laboratory, U. 8S. Dept. of 
Agriculture, 800 Buchanan St., Albany, 
California 

Dr. Wm. B. Esselen, Head, Food Tech 
nology Dept., University of Massachu 
setts, Amherst, Mass. 

Dr. Reid Milner, Head, Food Technology, 
Dept., University of Illinois, Urbana, 
Illinois. 

lyr. Harvey Murer, Manager of Research, 
General Foods Corp., Tarrytown, New 
York 

Dr. John H. Nair, formerly Assistant Re 
search Director, Thos. Lipton Co., 9 


Dunnder Drive, Summit, New Jersey. 
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Dr. Carl 8S. Pederson, Food Science and 
Technology Dept., N.Y.8. Agr. Experi 
ment Station, Cornell University, Ge 
neva, New York. 

Dr. Bernard E. Proctor, Head, Food Tech 
nology Dept., Massachusetts Institute 
of Technology, Memorial Drive, Cam 
bridge, Mass. 

Dr. Harold Schultz, Head, Food Tech 
nology Dept., Oregon State College, 
Corvallis, Oregon. 

Dr. Bernard Schweigert, Director, Ameri 
can Meat Institute Foundation Labora 
tory, Chicago, 

Dr. George Stewart, Head, Food Science 
and Technology Dept., University of 
California, Davis, California. 

Dr. K. G. Wecekel, Food and Dairy Sei 
ence Dept., University of Wisconsin, 
Madison, Wisconsin. 

Dr. P. A. Wells, Director, Eastern Re 
gional Research Laboratory, U. 8. 
Dept. of Agriculture, Philadelphia, 
Pennsylvania. 

Dr. Nair is the Chairman of the new Edi 
torial Board. 


The Board met for its first meet 
ing on May 20th in Philadelphia, 
Pennsylvania. 


IN MEMORIAM 


Gustay F. Siemers, technica! 
director of the Vitamin Division of 
Hoffmann-La Roche Ine., Nutley, 
N. J., died on Sunday, April 12th, 
in’ Community Hospital, Upper 
Montelair, N. J. Born in Gordon- 
ville, Missouri, Mr. Siemers was 
graduated from the St. Louis Col- 
lege of Pharmacy in 1913. During 
World War I he served in the 
Army’s poison gas development 
center at Edgewood, Maryland. 
He was with Monsanto Chemical 
Works from 1918 to 1920, then for 
the next 11 years was chief of the 
synthetic organic chemicals divi- 
sion of Chas. Pfizer & Co. From 
1933 to 1936 he was technieal di- 
rector for MeKesson & Robbins in 
Bridgeport, Connecticut, follow 
ing which he held a technical post 
with Anheuser-Busch, Ine. in St 
Louis four years. 

Mr. Siemers joined Hoffmann-La 
Roche Ine. in October of 1940 as 
technical director of the Vitamin 
Division, which had been founded 
early in 1939 when Roche was be 
coming a key bulk producer of 
vitamins Bl, B2 and C. Many 
technical problems involving sta 
bility of the various vitamins in 


pharmaceuticals, and the practi- 
cability of food enrichment, at that 
time were still unsolved. Mr. 
Siemers contributed many articles 
to scientific journals and was a 
frequent speaker on the technical 
aspects of vitamins. 

He was a member of the Chal- 
dean Chapter, F& AM, of Brooklyn ; 
the Morris and Essex Hunt Club; 
the Institute of Food Technol 
ogists; the American Society of 
Bakery Engineers; the American 
Chemical Society, the American 
Association of Cereal Chemists, 
and the American Oil Chemists’ 
Society and other professional 
societies. 

He is survived by his wife, Mrs. 
Florence E, Loper Siemers; two 
daughters, Mrs. Albert P. Molin 
aro, Jr. of Gulph Mills, Pennsy| 
vania and Mrs. Barry J. Ballance 
of Montelair; two sisters, Mrs. Loy 
Seabaugh of Jackson, Missouri, and 
Mrs. William Opitz of Cape Gir 
ardeau, Missouri, and two grand 
children 


Leland G. Cox, 46, associate 
director of research for the United 
Fruit Company, died of a massive 
coronary April 2 at the Company's 
research laboratory in Norwood, 
Massachusetts 

Born in Dorris, California, he 
received = his Ph.D degree from 
Cornell University in 1942. Dr. 
Cox was an outstanding contributor 
in many fields of agriculture. He 
was co-recipient in 19435 of the 
Vaughan Award for the best paper 
in the field of floriculture. 

From technical studies with the 
food industry to coordinator of 
research, Dr. Cox gave generously 
of his time and knowledge. 

He is survived by his” wife, 
mother, and four chlidren, 


Robert O. Hockman, research 
chemist and head of the General 
Laboratory of The Kroger Food 
Foundation for 20 vears, died of a 
heart attack April 1, 1959, at the 
Kroger Co., 1212 State Ave. He 


was 43 years old. 
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Mr. Hoekman lived at 2871 La 
Feuille Ave.. Westwood. He was 
a graduate of Miami University 
and did post graduate work at the 
Massachusetts Institute of Tech- 
nology. He was a member of the 
Westwood Methodist Church, its 
Official Board, Cheviot Lodge, F. 
& A. M.. Institute of Food Tech 
nologists, American Chemical So 
ciety and American Men of Science. 

He leaves his widow, Mrs. Jean 
Petticrew Hockman, and an eight 
vear-old daughter, Melinda. 


PERSONNEL 


The University of California’s 
departments of food technology 
and dairy industry have been com 
bined into the single Department 
of Food Science 
and Technology. 
The official an- 
nouncement was 
made by Daniel 
G. Aldrich, Jr., 
University Dean 
of Agriculture 
for the state- 
wide Division 
of Agricultural 
Sciences. The 
new department will conduet all 
food commodities teaching and re- 


Dr. G. F. Stewart 


search ineluding poultry products 
technology. Pointing to the de- 
partmental consolidation as pro- 
gressive and logical in terms of 
interest, effort, and expense, Ald- 
rich observed that the University 
is fortunate in having within its 
present staff a well qualified scien- 
tist to coordinate the overall effort. 
He named George F. Stewart, 
chairman of the department. of 
poultry husbandry and biochemist 
in the Experiment Station, to head 
the new department. 

Stewart joined the University 
of California as professor of 
poultry husbandry and chairman 
of that department in 1951. He 
came from lowa State College 
where he was successively professor 
of chemistry, research professor of 
poultry products technology, head 
of the Department of Dairy and 
Food Industry, and Associate Di- 
rector of the Agricultural Experi- 
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ment Station. In 1948, he was 
named Faculty Lecturer at Lowa 
State. 

Stewart received the B.S. degree 
in chemistry in 1930 at the Uni- 
versity of Chicago, and the Ph.D. 
degree in dairy chemistry at Cor- 
nell in 1933. He is a past winner 
of the Christie Award for poultry 
products technology, a member of 
the Commission, Institute of Re- 
frigeration, the Refrigeration Re- 
search Foundation, Poultry Science 
Association, American Association 
for the Advancement of Science, 
Phi Kappa Phi, and Institute of 
Food Technologists. He is the pro- 
gram chairman for the Institute 
of Food Technologists National 
Meeting to be held in 1960 at San 
Francisco. As a Fulbright Fellow, 
Stewart spent a vear in Australia 
during 1957-58 working mostly 
with Australian scientists on egg 
quality problems. While in Aus- 
tralia, he was named the Harrison 
Memorial Lecturer by the Aus- 
tralian Institute of Refrigeration. 


Dominic J. 
Petraitis, Food 
Technologist, re- 
‘ently joined the 
staff of the Na- 
tional Dairy Re- 
search center in 
Glenview, IIli- 
nois, it was an- 
nounced by ©. 

D. J. Petraitis W. Kaufman, 

Director of Re- 
search and Development. Petraitis 
was formerly associated with Mor- 


ton Products Co. in their Chicago, 
Illinois, plant. He is a graduate 
of DePaul University, where he 
received his B.S. Degree in Chem- 
istry. He is a member of the In- 
stitute of Food Technologists and 
the American Oil Chemists’ So- 
clety. 


Herbert A. Elion, President of 
Elion Instruments, Ine. has an- 
nounced the appointment of Mr. 
Robert J. Zeigler as Vice President 
and Chief Engineer. Mr. Zeigler 
was formerly a supervisor for 
R.C.A. Standards and also for- 
merly affiliated with R.C.A. manu- 
facturing. 


Four members of the five man 
board of directors of Elion In- 
struments were also announced as: 
Mr. L. W. Teegarden, former 
Senior Exeeutive Vice President 
of R.C.A.; Mr. Donald Hedges. 
Secretary-Council of the corpor- 
ation, and a partner of the old 
established Philadelphia law firm 
of Maneill, Cooney, Semans & 
Hedges; Mr. Herbert A. Elion, 
President of Elion Instruments, 
Inc., and Mr. Robert J. Zeigler, 
Vice President and Chief Engineer. 


Erwin J. 
Hohhof has re- 
cently joined 
the staff of the 
Nationai Dairy 
research center 
in Glenview, 
linois. Hohhot 
was formerly 
employed with 

E. J. Hohhof H. J. Maver & 

Sons Co., Ine. 
in their Chieago, Illinois plant. 
He is a graduate of Northwestern 
University, where he majored in 
Chemistry, receiving his B.S. de 
gree in 1949. He is a member of 
the American Chemical Society, 
the Institute of Food Technologists. 
and American Oil Chemists’ So 
ciety: 


The President of the American 
Association of Candy Technologists 
Wishes to anuounce that the Stroud 
Jordan Award for 1959 will be pre- 
sented to Mr. Otto H. Windt. 

Mr. Otto Windt is Manager of 
Product Development and Quality 
Control of the E. J. Brach & Sons 
Company, largest manufacturers of 
Confections in the United States. 
Mr. Windt is also Chairman, Task 
Committee on Confections for 
(Juartermaster Food and Container 
Institute, past President of the 
American Association of Candy 
Technologists. He is a member of 
the Research Committee of the Na- 
tional Confectioners’ Association. 
The Medal will be presented to Mr. 
Windt during the annual conven- 
tion of the Association on June &, 
1959, at the Illinois Institute of 
Technology in Chicago, III. 
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667 WASHINGTON ST., NEW YORK 14, W.Y. 


Offices: Chicago, Ill.; Los Angeles, Calif.; Toronto, Can.; 
Piants: Teterboro & Guttenberg, N. J.; Culver City, Calf, 
New York, N.Y 
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CHEMIST and PRODUCTION MAN- 
AGER wanted by well-known seasoning 
and meat packers’ supply house, New 
York area. State experience. REPLY 
BOX 688, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, II. 
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FOOD TECHNOLOGISTS 


An active, confidential service: Interview 
at your convenience. Call, write or wire: 
Gladys Hunting (Consultant) 
Drake Personnel, Inc. 

The Heyworth Building 
Sixth Floor 
29 E. Madison St., Chicago 2, IIl. 


FOOD TECHNOLOGIST 
To $12,000 


To head expanding development 
work in basic food components for 
canned, frozen, baked and confec- 
tionery manufacture. Graduate food 
chemist, min. 5 years industrial exp. 
Central N.J. area. Write education 
and exp. in detail. REPLY BOX 
690, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 
3, Il. 


WANTED: FOOD TECHNOLOGIST OR 
FOOD CHEMIST—With emphasis on re- 
search and development for Chicago food 
processor. Some previous Chemical exp. 
required, preferably in food line. B.S. 
Degree required. Good opportunity for 
advancement in rapidly expanding well- 
established concern. REPLY BOX 691, 
Institute of Food Technologists, 176 W. 
Adams St., Chicago 3, IIl. 


4101 N. Figueroa 
Angeles 65, Calif 


TRUESDAIL 
Laboratories, Inc. 


CHEMISTS ENGINEERS: 


Member: American Counci! of Independent Laboratories 


QUALITY CONTROL 
DIRECTOR—FOODS 


Major corporation seeks qualified Man- 
ager to direct Quality Control program. 
Responsible for quality of all food 
products produced. Will supervise Statis- 
tical Quality Control, Quality Control 
Laboratory, Specifications and Stand- 
ards, and Sanitation departments. Posi- 
tion requires a person of mature judg- 
ment, an objective and analytical mind, 
and record of success in this field. Pre- 
fer degree in science or engineeering; age 
35-45 years. REPLY BOX 683, Insti- 
tute of Food Technologists, 176 W. 
Adams Street, Chicago 3, II. 


PROFESSIONAL SERVICES 


Since 1869 Schwarz: Laboratories has been 
oe leading laboratory and technical service 
to the food and beverage industries. 

We offer thorough, expert advice on food 
problems of all types, analyses, flavor 
evaluations, product development, and le- 
gal testimony. Costs are low due to our 
experience and efficient operation and 
equipment. May we send yeu our brochure? 


SCHWARZ LABORATORIES, INC. 
230 Washington St., Mount Vernon, N.Y. 
Phone- MO 4-1100 Cable: Swoknip 


AVAILABLE: Graduate Food Technolo- 
gist and Chemist with extensive agricul- 
tural background. Age 25. Prefers Prod- 
uct Control or Development but will con- 
sider technical sales. Exp. in frozen 
foods, canning, extracts and beverage in- 
dustries. Have previously traveled in 
connection with work; would accept trav- 
eling position or overseas assignment. 
REPLY BOX 689, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Ill. 


COMPLETE SERVICE... 

for the FOOD INDUSTRY! 
Radiecactive, Infrared Spectroscopy, Food 
Additive Studies, Bacteriology Write 
for Price List 
SCIENTIFIC ASSOCIATES 


3755 Forest Park Avenue 
St. Louis 8, Mo. JE. 1-5922 


AVAILABLE: DEHYDRATION EX- 
PERT with exp. in fruits, vegetables, 
potato granules. Tunnel drying, freeze 
drying, etc. Exp. in developing processes 
and products. Degree in Chemistry, 20 
yrs. exp. in Food Technology. Desires 
position of responsibility. REPLY BOX 
685, Institute of Food Technologists, 176 
W. Adams St., Chicago 3, II. 


LABORATORY SERVICES ‘ 
for the ' 

FOOD and DRUG INDUSTRIES ; 
Drug Evaluation, Food Additive Studies, ! 
Chemical and Biological aa ays, ' 
Clinical Studies, Re h : 


WALL & HARRISSON 
1921 Walnut St.. Philadelphia 3, Pa. R16-4322 


EUROPEAN ASSIGNMENTS accepted 
by Food Technologist going to Western 
Europe for extended period. European- 
born, U. S. citizen, U. S. training. 7 yrs. 
exp. in development of new convenience 
foods with major U. S. corporation. 
Leaving July 20. REPLY BOX 686, In- 
stitute of Food Technologists, 176 W. 
Adams St., Chicago 3, II. 


AVAILABLE: TECHNOLOGIST, B.S., 
M.S., M.B.A. courses, experience Tech- 
nical Director diversified line including 
fresh and frozen foods, ice cream, 
bakery and candy; also reconstituted 
dairy products; publications. Age 28. 
Prefer western location. REPLY BOX 
687, Institute of Food Technologists, 176 
W. Adams St., Chicago 3, IIl. 


LABORATORY SERVICES 


WISCONSIN for the FOOD, FEED, DRUG and 


ALUMNI CHEMICAL INDUSTRIES 
RESEARCH Analyses, Biological Evaluation, 
FOUNDATION Toxicity Studies, Insecticide Testing 


and Screening, Flavor Evaluation. 
Project Research and Consultation 


/ Write for Price Schedule | 


P O Box 2217. Madison | Wis 


FOUNDED 1922 


and ug 
esearch 


Maurice Avenue at 58th Str rect 
Maspeth 78, New York City 
CABLE: FOODLASBS TEL. TWINING 4-0800 
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For film flexibility at low humidity 


Glycerine keeps cellophane package wraps from drying 
out in summer air conditioning or winter heating. As 
a humectant-plasticizer, it has a vapor pressure low 
enough to resist low humidity. By remaining in the 
package wrap, glycerine prevents cracking and splitting. 

Glycerine withstands heat and cold as well as humid- 
ity. Moreover, its freedom from toxicity, its compati- 


bility and acceptability are especially important where 


Properties 
HYGROSCOPICITY « STABILITY 
SOLVENT POWER ¢ VISCOSITY 

NONVOLATILITY NONTOXICITY 


TASTE ¢ COMBINING WEIGHT 


GLYCERINE PRODUCERS’ ASSOCIATION 


foods and drugs are packaged. Applications as a plas- 
ticizer range from cellophane sheeting to edible films 
and capsules. 

Glycerine is stable in price, dependable in supply. 
It continues to find new areas of usefulness. We'd be 
glad to send you a copy of our 18-page booklet, “Glye- 
erine Properties and Uses.” Address your request to 


the Glycerine Producers’ Association. 


Applications 
HUMECTANT « CARRIER 
SOLVENT « LUBRICANT 
SOFTENER « EMOLLIENT 


ANTI-FREEZE « ALKYD BASE 


295 MADISON AVENUE, NEW YORK 17, N. Y. 
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performance; 
Norda 
Vanilla 


coast coast 
quality 
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USE 
OV 14 | Will Vanilla Beans Be Taking a Back Seat? 


IMITATION VANILLA BEAN OIL 


Today's substitute that never sacrifices even the most delicate 
Vanilla effects desired in Mixes, Syrups, Coatings, Fillings, 
Cream Centers, all Vanilla Compounds. 


Boosts flavor - Stands heat - Stores safely - Cuts costs 
Keeps quality - Satisfies customers - Increases business 


SAVE 
BE SURE Norda, 601 West 26 Street, New York 1, N. Y. 


Flavor it with a Favorite 


Chicago - Los Angeles - San Francisco + Toronto + Montreal - Havana + London + Paris + Grasse - Mexico City 
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